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SURFACE WATER SUPPLY OF THE MISSOURI RIVER
BASIN, 1912,

By W. A. Lams, RoBerT FoLLaNsSBEE, and H. D. PaparTT.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 12 reports presenting results of
measurements of flow made on certain streams in the United States
during the calendar year 1912.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Dii‘ector] shall have the direction of the geological

survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation.

Since the fiscal year ending June 30, 1895, successive sundry civil
bills passed by Congress have carried the following item and appro-
priations:

For gaging the streams and determining the water supply of the United States and
for the investigation of underground currents and artesian wells and for the prepara-

tion of reports upon the best methods of utilizing the water resources.
Annual appropriations for the fiscal year ending June 30—

35 $12, 500
1896 - e eeeiaaaan. 20, 000
1897 to 1900, inclusive. ... .. ... ... ... ... ... ..., 50, 000
1901 to 1902, inclusive.. ... ... ... ... ... .. ... ... ..... 100, 000
1903 to 1906, inclusive..... ... ... ... L.l 200, 000
N 150, 000
1908 to 1910, inclusive... ... ... .. . ... .. .. ... . ... 100, 000
1911 t0 1918, inclusive. oo oot ot e ’ 150, 000

In the execution of this work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 18.

Measurements of stream flow have been made at mnearly 2,000
points in the United States, and also at many points in small areas

9



10 SURFACE WATER SUPPLY, 1912, PART VI

in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. During 1912 gaging stations were maintained
by the Survey and the cooperating organizations at about 1,500 points
in the United States, and many discharge measurements were made
at other points. In connection with this work data were also col-
lected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country,
and will be made available in the regular water supply papers from
time to time.
PUBLICATIONS.

A report has been prepared for each calendar year embodying the
stream-flow data collected during that year. An index to the reports
containing stream-flow measurements prior to 1904 has been pub-
lished as Water-Supply Paper 119. Circulars are also available giving
complete lists of gaging stations maintained by the Survey to date
and a list of the reports relating to the water supply of the country.

Prior to 1902. gage heights and discharge measurements were pub-
lished in water-supply papers or bulletins and estimates of monthly
discharge in annual reports; since 1902 both classes of data have been
published in water-supply papers, aud they are now being published
in 12 parts, as shown in the following table.

Papers on surface water supply of the United States, 1912.

Part.e | No. Title.

I| 321 | North Atlantic coast.
II | 322 | South Atlantic coast and eastern Gulf of Mexico.
III | 323 | Ohio River basin.
IV | 324 | 8t. Lawrence River basin.
V| 325 nger Mississippi River and Hudson Bay basins.
VI | 326 | Missouri River basin.
VII | 327 | Lower Mississippi River basin.
VIII | 328 | Western Gulf of Mexico.
IX | 329 | Colorado River basin.
X | 330 | Great Basin.
X1 | 331 | Pacific coast in California.
XII| 332! North Pacific coast.

a For the purlgose of uniformity in the presentation of reports, a general plan has been a%eed upon by the
United States Reclamation Service, the United States Forest §ervice, the United States Weather Bureau,
and the United States Geological Survey, according to which the area of the United States has been divided
into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts of the report.
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A list of reports containing stream-flow data is contained in the

following table

Stream-flow data in reports of the United States Geological Survey.

[A=Annual Report; B=Bulletin; W8=Water-Supply Paper.]

Report. Character of data. Year.
A10th A,pt.2......... .| Descriptive information only. e
11th A, pt. 2.. ..| Monthly discharge. .. I R 18%;9&0 Sept.,
12th A, pt.2eceneennifennns PR . 13%‘9 fo Jume 30,
13th A, pt.3.......... Mean discharge in second-feet 18%9? Dec. 31,
14th A, pt.2.......... Monthly discharge (long-time records, 1871 t0 1893)..............

WSl
18th A, pt. 4.eouen....

20th A, ptd...........
‘WS 35 to 39.
21st A, pt. 4.
W8 47 to 52.

WS 281 t0292. ..
WS 301 to312. ... .
WS32ito332... 000"

.| Descriptive information only.

--| Month’

Descriptions, measurements, gage heights, and rating...........
tions, measurements, gage heights, ratings, and monthly
arge (also many data covering earlier years).

Gage heights (also gage heights for earlier years).................

Descriptions, measurements, ratings, and monthly discharge
(also st data for some earlier years). .

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas. .

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouriand Platte, and western

nited States. . .

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records). .

Measurements, ratings, and gage heights, eastern United States,
eastern Mississippl River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and
western United States. .

Monthly discharge (also for many earlier years)..................

Descri?tiops, measurements, gage heights, and ratings.

y disCharge. . voovo oo iiiii i

Descriptions, measurements, gage heights, and rating

Monthly discharge. ..

Deseri
disc,

1888 to Dee. 31,
1893.

1803 and 1894.

1895.

1896.
1895 and 1896,
1897.

1897.

NoTE.—~No data regarding stream flow are given in the 15th and 17th annual reports.

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface water supply published from 1899
to 1912. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1911, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, and 321, which contain records for the New England
streams from 1903 to 1912.
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DEFINITION OF TERMS, 13

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below. ,

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.,
who will on application furnish lists giving prices. .

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.

Newport, Ky., Federal Building.

St. Paul, Minn., Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 302 Chamber of Commerce Building.
Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., Federal Building.

Santa Fe, N. Mex., Capitol Building.

Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications will be sent on appli-
cation to the Director of the United States Geological Survey, Wash-
ington, D. C.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or “dis-
charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those which represent a rate of flow, as second-
feet; gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those which represent the actual quantity of
water, as run-off in depth in inches and acre-feet. The units used in
this series of reports are second-feet, second-feet per square mile, run-
off depth in inches, and acre-feet. They may be defined as follows

“Second-foot” is an abbreviation for cubic foot per second and is
the unit for the rate of discharge of water flowing in a stream 1 foot
wide, 1 foot deep, at a rate of 1 foot per second. It is generally used
as a fundamental unit from which others are computed by the use of-
the factors given in the following table of equivalents.
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‘“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained, on
the assumption that the run-off is distributed uniformly both as
regards time and area.

‘“ Run-off (depth in inches)” is the depth to which the drainage area
would be covered if all the water flowing from it in a given period
were conserved and uniformly distributed on the surface. It is used
for comparing run-off with rainfall, which is usually expressed in
depth in inches.

An “acre-foot” is equivalent to 43,560 cubic feet and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations: '

Table for converting discharge in second-feet per square mile into run-off in depth in
inches over the area.

Discharge Run-off in inches.

in second-
feet per

square mile.| 1 day. 28 days. 29 days. 30 days. 31 days.

1 0.03719 1.041 1.079 1.116 1.153
2.. . 07438 2. 083 2.157 2.231 2. 306
3.. 11157 3.124 3.236 3.347 3. 459
4 . 14876 4, 165 4,314 4, 463 4,612
5 . 18595 5. 207 5.393 5. 578 5. 764
6 . 22314 6. 248 6.471 6. 604 6. 917
7 . 26033 7. 289 7,550 7.810 8. 070
8.. . 29752 8.331 8. 628 8. 926 9.223
9 33471 9.372 9. 707 10. 041 10,376

Nore.—For partial month multiply the values for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off in acre-feet.
Discharge
in d
feet. 1day. 28days. | 29days. | 30days. | 31days.

1.. 1.983 55. 54 57.52 59. 50 61. 49
2 3. 967 111, 1 115. 0 119.0 123.0
3 5. 950 166.6 172.6 178.5 184.5
4 7.934 222.1 230.1 238.0 A46.0
5.. 9.917 217.7 287.6 297.5 307.4
6... 11.90 333.2 345.1 357.0 368.9
Te.. 13.88 388.8 402. 6 416. 5 430. 4
8. 15,87 444. 3 460. 2 476, 0 491.9
| S 17.85 499.8 517.7 535. 5 553. 4

NoTE.—For partial month multiply the values for one day by the number of days.

1 second foot equals 40 California miner’s inches (law of March 23, 1901).
1 second-foot equals 38.4 Colorado miner’s inches.
1 second-foot equals 40 Arizona miner’s inches,
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1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for 1 day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.,

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month,

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet,

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 gecond-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet squarc, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per gecond.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 gecond-foot falling 8.80 feet.

1% horsepower equale about 1 kilowatt.

To calculate water power quickly: Sec.—ft.xlf;ﬂl m fee‘=net horsepower on water

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

For each regular current meter gaging station the following data,
so far as available, are given: Description of the station, list of dis-
charge measurements, table of daily gage heights, table of daily
discharge, table of monthly and yearly discharges and run-off. For
stations located at weirs or dams the gage-height table is omitted.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
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gage height to discharge, covering such points as ice, logging, shift-
ing channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy and reliability of the data.

The table of daily gage height records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage
height given in the table represents the elevation of the surface of
the water above the zero of the gage. All gage heights affected by
the presence of ice in the streams or by backwater from obstructions
are published as recorded, with suitable footnotes. The rating table
is not applicable for such periods unless the proper corrections to the
gage heights are known and applied. Attention is called to the fact
that the zero of the gage is placed at an arbitrary datum and has no
relation to zero flow or the bottom of the river. In general the zero
is located somewhat below the lowest known flow, so that negative
readings shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to everystage of the river recorded
during the period for which it is applicable. It is not published in
this report, but can be determined from the tables of daily gage
height and daily discharge as follows:

First plot the discharge measurements for the current and earlier
years on cross-section paper, with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for the
days selected from the daily discharge table and plot the values on
cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements.
After drawing the rating curve, a table can be developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
These values should be so adjusted that the first’ differences shall
always be increasing or constant, except for known backwater
periods.

The table of daily discharge gives the discharge in second-feet
corresponding to the observed gage heights as determined from the
rating tables.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
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water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed “Mean’’ is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined on page 12, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
Water-Supply Papers 261 to 272, inclusive, ‘“‘Surface water supply
of the United States, 1909.” Plate I shows typical gaging stations;
Plate II shows current meters * used in the work.

ACCURACY_ AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on
the degree of permanency of channel and of permanency of the rela-
tion between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to errors
due to misinterpretation of stage and flow data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted in the monthly-
discharge table. For the rating tables “well defined” indicates,
in general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; “poorly defined” or “ap-
proximate” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the montbly discharge table does not
apply to the maximum or minimum nor to any individual day, but
to the monthly mean. It is based on the accuracy of the rating, the
probable reliability of the observer, and knowledge of local condi-
tions. In this column A indicates that the mean monthly flow is
probably accurate within 5 per cent; B, within 10 per cent; C, within
15 per cent; D, within 25 per cent. Special conditions are covered
by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past

1 8ee Hoyt, J. C., and others, Use and care of current meter as practiced by the United States Geological
Survey: Trans. Am. Soc. Civil Eng., vol. 66, 1910, p. 70.

37228°—wsP 326—14 2
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the gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors which result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use, and they should therefore be considered as only approximate,
particularly for periods of irrigation or of low water. For these
errors it is as a rule not feasible to make adequate correction.

In general the base data collected each year by the Survey engi-
neers are published not only to comply with the law but to afford
any engineer the means of examining and adjusting to his own needs
the results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The
determinations of daily discharge allow more detailed studies of the
variation in flow by which the period of deficiency may be deter-
mined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such
adjustments for earlier years as may seem necessary.

COOPERATION.

Work in the Missouri River basin in Montana was carried on in
cooperation with the State, authority having been granted in 1911 by
the State legislature, which passed a bill appropriating funds to be
expended on the work of gaging streams in accordance with para-
graph 3, section 2244, of the Revised Codes of 1907 of the State of
Montana, which reads as follows:

The State engineer shall become conversant with the waterways of the State and
the needs of the State as to irrigation matters; shall make, or cause to be made, meas-
urements and calculations of the ordinary and flood discharge of streams, cooperating
in this work as much as possible with the United States Geological Survey and the
Montana Experiment Station; such measurements already made, if deemed reliable,
may be adopted.

Much of this fund has been expended on work in connection with
Carey Act projects.

In Wyoming also the stream gaging work was carried on in coop-
eration with the State represented by Mr. A. J. Parshall, State
engineer. Mr. Parshall also arranged for cooperation with a number
of individuals interested in the records at various stations.

Other cooperation in the Missouri River basin is acknowledged in
connection with each station affected.
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DIVISION OF WORK.

The work in the upper Missouri River basin in Montana was per-
formed under the direction of W. A. Lamb, district engineer, by
B. E. Jones, R. Randell, junior engineers, and C. S. Heidel, State
hydrographer. '

The work in North Dakota was carried on by E. F. Chandler,
assistant engineer. .

The field data for the Missouri River drainage basin in Colorado
and central and southern Wyoming were collected under the direction
of Robert Follansbee, district engineer, assisted by G. A. Gray,
Raymond Richards, R. H. Fletcher, H. B. Waha, and J. L. Mathias.
The work in Nebraska was under the direct supervision of Mr. D. D.
Price, State engineer, who furnished all the field data.

The ratings, special estimates, and computations for stations in
Colorado and central and southern Wyoming were prepared under the
direction of Robert Follansbee by Raymond Richards, assisted by
R. H. Fletcher.

The ratings and special estimates for stations in the upper Missouri .
River basin in Montana were made by W. A. Lamb and H. D. Padgett.
The computations were made by H. D. Padgett, J. G. Mathers, H. J.
Dean, C. L. Batchelder, M. I. Walters, and B. E. Jones.

The completed data were prepared for publication by H. D. Padgett.

The repert was edited by Mrs. B. D. Wood.

GAGING STATION RECORDS.
MISSOURI RIVER PROPER.

RED ROCK RIVER BELOW RED ROCK RESERVOIR, NEAR MONIDA, MONT.

Location.—In sec. 32, T. 13 8., R. 6 W., just below the reservoir of the Red Rock
Reservoir & Irrigation Co., 8 miles northeast of Monida and 15 miles east of Lima.

Records available.—July 22, 1911, to December 31, 1912. Miscellaneous measure-
ments were made at this point on Red Rock River during the summer of 1910.

Drainage arear—About 560 square miles.

Gages.—A temporary staff gage about 300 yards downstream from the dam and a
float gage in a concrete well on the right bank at a 40-foot weir, about half way
between the dam and the staff gage. Therecords for 1911 are referred to the staff
gage. The records for 1912 give the head on the weir.

Channel.—Probably permanent; bed of stream composed of coarse gravel, pebbles,
and bowlders; current strong.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Regulation.—The dam is used to store flood waters which are released during the
latter part of the irrigation season. ) .

Accuracy.—Weir readings should be reliable and results may be considered good.
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Discharge measurements of Red Rock River below Red Rock reservoir, near Monida, Mont.,
in 1911 and 1912.

Gage Dis- Gage | Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. heiglit.a| charge.

1911. . Feet. | Sec..ft. 1912, Feet. | Sec.-ft.

July 12 | C. 8. Heidel............ a1.04 152 || Apr. 24 .67 79

Sept. 20 |.....dOe.ureimiaial e, 81 102 24 1.03 159

1.50 295

1912, 25 1.98 489
Apr. 24 .01 1 “25 2.42

24 .38 32 || Sept. 7 .86 123

24 47 44 8 1.15 181

@ Gage height equals head on weir.

Daily gage height, in feet, of Red Rock Ri}er below Red Rock reservoir, near Monida, Mont.,
or 1912.

[P. V, Maxwell, observer.]

Day. Jan, | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept. [ Oct. [ Nov. | Dec.

) S 0.27( 0.27| 0.26{ 0.26 | 0.76 | 1.85| 1.04{ 1.10 | 0.8 0.88| 1.73 | 0.99
b .27 .27 .26 .26 | l1.o1| 1.90 .80 | 1.10 .85 .92 1.73 .99
| .27 .26 .26 .26 | 1.40 | 1.90 .78 1 1.10 .85 .95 1 L.73 .99
4o .27 .25 .26 .26 | 1.71 | 2.00 801 1.09 .85 .95 1 1.73 .99
L S .27 25 .26 .26 | 2.00} 2.05 .80 | 1.10 .85 .95 | 171 .99
[ S .| W27 .25 .26 .26 | 2.26 | 2.05 80| 1.04 .8 | L01( 171 .99
[ ST, .27 25 .28 .26 2.31| 2.12 .87 1.02 .86 | 1.07| 170 .99
8..... eoienaane .27 25 .26 261 2.331 2.18 94 .97 | 100 | 1.18}| 1.70 .99
Qi .27 25 .26 27 2.36 1 2.42 .95 98 114} 1.36}) 1.70 .98
oL 27 .25 .26 271 2.40 ) 2.42 (.. .... .96 | 1.06) 1.56 | 1.70 .98
W .27 .25 26 271 2,44 2.45 .96 .94 .94 162) 170 .67
2 . .27 .25 26 27| 2.50 | 2.40 .98 .94 .86 | 164} L70 .67
B .27 .25 26 .27 | 2.65| 2.40 | 1.02 94 .83 | 1.69| 1.70 .67
Mool .27 .25 .27 .27 1 2,88 ) 2.40| 1.02 .85 .831 1.74} 1.70 .67
I 1 T, .27 .25 27 271 2.96| 2.45 | 1.02 .85 .83 | 1751 1.70 .67
6. .27 .25 27 .36 2.92) 2.45] 1.14 .85 .81 1.75] L.70 .67
Yol .27 .25 27 501 2,801 2.42 1 113 .85 .83 175 170 .67
) S .27 .25 27 591 2,721 2.40 ) 1.12 .85 .8 | L75} 1.70 67
19, ..l 27 .25 .27 681 2,70 2.40 ) 1.18] .85 .8 ) 175! 170 .67
200 .. .27 .25 .27 .68 2.62| 2.30 | 1.20 .85 .83 L7%| 170 .67
b2 S .27 .25 .26 .75 2.60{ 2.30 | 1.20 .85 .83 175 1.70 .67
P T .27 .25 .26 79| 2.56) 2.25 | 1.18 .85 .8 | 175 | L70 .38
b2 S . .27 .25 .26 .88 | 2.54( 2.18| 1.18 .85 83| L7 L70 .10
b2 27 .25 .26 1.23| 2.50 | 2.18| 1L.19 .85 .83 | 175 1.70 .10
b .27 .25 .26 | 1.12| 2.38| 1.88| 1.18 .85 .83 L.75) 1.45 .10
26, 271 .25 .27 .70 | 2.30} 1.60| 1.20 85 .831 175 1.45 .10
27 e .27 .25 .27 70 2.20f 1.45¢ 1.18 85 .83 | L75| 1.45 .10
28, i .27 .25 .26 J1| 2.12] 1.19| 1.18 85 .83 1.75| 1.45 .10
29, i .27 25 .27 721 2.05] 1.15| 1.16 85 .8 | L7 | 1.45 .10
30 2T o .27 74| 1.95( 1.15{ 1.15 85 .83 L75| 1.45 .10
3., POTRR 27 |eeees e26 foeun-.. 1.88)....... 1.09 85 |....... L75..... .. .10

NoTE.—Gage heights give the head on the weir.

Daily discharge, in second-feet, of Red Rock River below Red Rock reservoir, near Monida,
Mont., for 1912. :

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
21 21 20 20 94| 430 157 172 113 120 382| 145
21 21 20 20| 150 450 102 172 113 129 382 145
21 20 20 20 450 98 172 113 136 382 145
21 19 20 20| 374 | 49 102 170 113 1361 382 | 145
21 19 20 20| 495] 518| 102 172 113 136 | 374 145
21 19 20 20! 620! 518| 102 157 115 150 374 145
21 19 20 20 | 645 550 117 152 115 164 370 145
21 19 20 20| 655 580 133 140 147 194 370 | 145
21 19 20 21| 670 700 136 142 183 | 248 370 142
21 19 20 21 6%} 700| 137 138 162 | 316 370 142




MISSOURI RIVER PROPER.

21

Daily discharge, in second-feet, of Red Rock River below Red Rock reservoir, near Monida,
Mont., for 1912—Continued.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
21 19 20 21 710 | 715 138 133 133 338 370 77
21 19 20 21| 740 { 690 142 133 115 | 346 370 77
21 19 20 21 818 | 690 152 133 109 | 366] 370 ik
21 19 21 21 944 690 152 113 109 386 370 ki
21 19 21 21 988 715 152 113 109 390 370 77
160 oo 21 19 21 31 966 | 715 183 113 109 | 390 370 77
17 21 19 21 48 900 | 700 180 113 109 3901} 370 77
J & 21 19 21 62 856 690 178 113 109 390 370 77
19 ... 21 19 21 78 845 690 194 113 109 390 370 77
20 i 21 19 21 78 | 801 640 | 200 113 109 3% | 370 ki
21 19 20 92 | 790 | 640 200 113 109 | 390 370 77
21 19 20 100 770 615 194 113 109 390 370 33
21 19 20 120 760 580 194 113 109 390 370 6
21 19 2 | 209 740 580 197 113 109 390 370 6
21 19 20 178 680 442 194 113 109 390 | - 278 6
21 19 21 82 640 330 200 113 109 | 390 278 6
21 19 21 82 590 218 194 113 109 390 278 6
21 19 20 84 550 197 194 113 109 | 39 278 6
21 19 .21 86 518 186 189 113 109 390 278 6
21 |o...... 21 90 472 186 186 113 109 | 3% | 278 6
21 |....... 20 |....... 442 |....... 170 13 |....... 390 ....... 6

NorE.—Daily discharge determined from a well-defined rating curve,

Monthly discharge of Red Rock River below Red Rock reservoir, near Monida, Mont., for

1912.
Discharge in second-feet. Run-off - con
Month. (total m Tacy

Maximum. | Minimum. | Mean. acre-feet).
T een e ee et ee s 21 21 21.0 1,290 | B.
J 35T o 21 19 19.2 1,100 | B.
March. 21 20 20.4 1,250 | B.
April 209 20 57.6 2430 | A
ay. 988 94 651 ,000 | B.
June. 715 ‘186 545 32,400 | A.
July. 200 98 160 9,840 | A.
August 172 113 130 7,990 | A.
September. 183 109 117 6,960 | A.
October............ooooooo... 390 120 316 19,400 | A.
November.. . ... .............. 382 278 353 21,000 | A.
T e e e e 145 6 76.7 4,720 | A.

The Year. .. ..oeeeemomm i iaiiaaaeaaaaanns 988 6 206 149,000

BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—One mile above Barratts and 2 miles southwest of Dillon, Mont., in the

SW. 1 SW. }sec. 20, T.8S., R. O W.

Records available.—August 12, 1907, to December 31, 1912,

Drainage area.—Not measured.

Gage.—A standard chain gage was installed on the downstream side of the bridge
June 22, 1908, to replace the ordinary staff gage which had previously been used;
datum of chain gage the same as that of the staff gage.

Channel.—Should not shift; rocky at the measuring section.

Discharge measurements.—Made from downstream side of the bridge.

Winter flow.—Stream remains open during the winter months.
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Diversions.—A large number of diversions are made above the station. Decreed
water rights, aggregating 85,866 inches of water, are filed on from Lima on Red Rock
River to a point 10 miles above Twin Bridges. The three largest canals diverted
below the station are Canyon Creek canal, appropriating 6,000 inches; Union
canal, appropriating 4,000 inches; and Beaverhead canal, diverted just north of
Dillon, appropriating 5,000 inches. The Union Electric Co., of Dillon, has a
canal with a carrying capacity of 6,000 inches.

Accuracy.—Results good. .

Beaverhead river is called Red Rock River from its source in Red Rock Lakes to
the post office of Red Rock, below which it is called the Beaverhead. The principal
tributaries to the Beaverhead above the station are Grasshopper Creek, 12 miles south
of Dillon; Horse Prairie Creek, 20 miles south; and Rattlesnake and Blacktail Deer
creeks. Irrigation has probably been practiced in Beaverhead Valley longer than
in any other valley in Montana, ditches constructed in the early seventies being still
in operation.

Discharge measurements of Beaverhead River at Barratts, Mont., in 1912.

Date. Hydrographer. ' hsigﬁ.

e Some ice on control.

Daily gage height, in feet, of Beaverhead River at Barratts, Mont., for 1912.
[W. A. Meeds, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.

13 L5 3.2 18 2.0 1.2 1.3 2.2
1.3 L5 3.0 1.8 2.4 1.2 1.3 2.1
1.8 L5 3.0 17 2.8 1.3 1.3 2.2
2.1 16 3.2 1.6 2.1 1.6 14 2.1
2.0 1.7 3.3 1.5 2.1 17 L5 2.2
1.56 1.8 3.3 1.4 2.1 15 1.65 2.1
1.55 1.9 3.4 1.4 1.95 1.45 L7 2.2
2.0 2.0 3.5 1.4 1.85 1.4 1.8 2.1
2.2 2.2 3.7 1.35 L9 1.4 1.8 2.2
2.1 2.4 4.9 1.3 1.85 1.4 1.8 2.1
1.9 2.6 4.9 1.2 1.7 1.4 18 2.2
L7 2.6 4.3 1.1 L5 1.4 19
1.55 2.4 4.0 1.0 1.45 1.4 1.8
1.45 2.4 4.1 1.0 14 1.4 19

.0 1.4 2.4 4.4 .91 13 1.45 1.9

1.0 1.3 2.5 4.3 .90 1.3 1.6 1.9

1.0 1.3 2.7 4,0 .86 1.35 1.4 1.9

1.0 1.3 2.8 3.6 .8 L45 1.4 19

1.0 1.4 2.9 3.3 .85 2.1 1.4 1.9

1.0 1.4 3.1 2.9 .88 2.0 14 L9

1.0 1.3 3.4 2.6 .90 1.9 1.4 1.9

10 13 3.9 2.5 1.05 1.65 1.4 1.9

1.0 1.45 3.8 2.6 1.2 1.55 1.4 1.9

L0 L7 3.3 2.6 1.00 L5 1.4 1.95

1.0 1.65 3.0 2.4 .94 1.45 1.4 1,95

L0 1.8 2.9 2.3 .95 1.4 1.35 1L95]........

1.0 1.6 3.1 2.2 .92 1.35 1.3 2.0

1.2 1.5 3.2 2.1 .90 1.3 1.3 2.0

1.4 1.56 2.0 1.8 .95 1.2 1.3 2.0

L3 16 2.9 L7 L0 1.2 1.3 2.2

L15 ... ... 3.2 |eaennans 1.05 L2 |....... 2.1
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Daily discharge, in second-feet, of Beaverhead River at Barratts, Mont., for 1912.

Day. Mar. | Apr, | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
390 490 | 1,580 650 770 340 390 900
390 490 | 1,440 650 | 1,030 340 390 835
650 400 | 1,440 (- 595 1,300 390 390 900
835 540 | 1,580 540 835 540 440 835
770 595 | 1,660 490 835 595 490 900
515 650 | 1,660 440 835 490 568 835
515 710 { 1,730 440 740
770 770 | 1,800 40 680
900 900 | 1,960 415 710
835 | 1,030 | 2,900 390
710 | 1,160 | 2,900 340 595
595 | 1,160 | 2,420 295 490
515 | 1,030 | 2,180 255 465
465 | 1,030 | 2,260 255 440
255 440 | 1,030 | 2500 219 390
255 390 | 1,100 | 2,420 215 390
255 300 | 1,230 | 2,180 201 415
255 3001 1,300 1,880 198 465
255 440 | 1,370 | 1,660 198 835
255 40| 1,51017 1,370 208 770
255 390 | 1,730 | 1,160 215 710
255 390 | 2,100 | 1,100 275 568
255 465 | 2,030 | 1,160 310 515
255 595 | 1,660 | 1,160 255 490
255 568 | 1,440 | 1,030 23t 465
255 650 | 1,370 965 235 440
255 540 | 1,510 900 223 415
340 490 | 1,580 835 215 390
440 | 515 1,440 680 235 340
390 540 | 1,370 595 255 340
ETE 3 I 1,580 |.ooenenn 275 340

Note.—Daily discharge determined from a rating curve well defined from gage height 1.50 feet to gage

height 2.50 feet and poorly defined at other stages.

Monthly discharge of Beaverhead River at Barratts, Mont., for 1912.

Discharge in second-feet. Run-off
Month. (total in ;ta%cyu-
Maximum. | Minimum. | Mean. acre-feet).
........... 440 255 283 9,540 | C.
900 390 550 32,700 | A,
2,100 490 1,170 71,900 | B.
2,900 595 1,640 97,600 | C.
650 198 329 | )200 | B.
ugu 1,300 340 603 37,100 | A.
September......... 595 340 439 26,100 | A.
October............ .. 900 390 664 40,800 | A,
November 1-11. . .oiii i e 900 85| -~ 870 19 000 | A.
} The Period. ...ccenuereeereeeneaecneeeracane|aeecesoeceaclecemamnnees]onarencans 355, 000

JEFFERSON RIVER NEAR SILVERSTAR,

Location.—In sec. 23, T. 2 8., R. 6 W., at the big higchway bridge on the road from
Silverstar to Iron Rod, a station on a branch of the Northern Pacific Railway.
The principal tributaries below the station are Pipestone and Whitetail creeks -

and Boulder River.

Records available.—August 11, 1910, to December 31,.1912.

Drainage area.—Not measured.

MONT.

Gage.—Standard staff gage fastened to p1er on downstrea.m side.

Channel.—Gravel.
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Discharge measurements.—Made from the lower side of highway bridge.

Winter flow.—Ice present.

Diversions.—Irrigation is carried on extensively from the headwaters of this stream
to its mouth.

Accuracy.—Results fair.

Discharge measurements of Jefferson River near Silverstar, Moni., tn 1912.

Date. Hydrographer. h‘ﬁ-a X! ch]ﬁsg'e
Feet, Sec.ft.
Mar. 7| W, A, Lamb. ... ettt @2.60
Apr. 29 | C. 8. Heidel..... s . 3.84 3,080
June 24 |..... A0u el . 5.90 8 050
Sept. 4 |..... LY 3.25 1,770

a Ice present.

Daily gage hetght, in feet, of Jefferson River near Silverstar, Mont., for 1912.
[C. A. Barkell, observer.]

L ]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

4.0 6.2 4.9 3.4 3.0 3.3

3.9 6.2 4.6 3.8 3.1 3.3

3.7 6.3 4.5 3.8 3.15 3.4

3.7 6.4 4.4 3.8 3.2 3.4

3.6 6.6 4.2 3.7 3.2 3.45

3.7 6.8 4.1 3.6 3.15 3.4

3.8 6.9 4.0 3.5 3.1 3.3

4.0 7.0 3.9 3.45 3.1 3.25

4.4 7.1 3.9 3.4 3.15 3.2

4.7, 7.2 3.9 3.4 3.15 3.2 |.

4.8 7.4 3.8 3.35 3.2 3.2

4.6 7.6 3.8 3.3 3.2 3.2

4.7 7.6 3.7 3.3 3.2 3.2

4.8 7.6 3.6 3.25 3.2 3.2

4.8 7.8 3.5 3.2 . 3.15 3.2

5.0 7.6 3.5 3.1 3.1 3.25

5.1 6.9 3.45 3.0 3.1 3.3

5.2 6.8 3.4 3.2 3.1 3.3

5.3 6.5 3.3 3.4 3.1 3.25

5.6 6.4 3.8 3.45 3.1 3.3

6.0 6.3 3.3 3.4 3.1 3.3

6.3 6.0 3.3 3.4 3.1 3.3

6.4 5.8 3.3 4 8.2 3.15 3.35

6.6 5.6 3.2 3.15 3.2 3.35

6.4 5.8 3.1 3.1 3.2 3.4

6.3 5.8 3.1 3.1 3.2 3.35

6.2 5.6 3.1 3.1 3.2 3.3

6.0 5.4 3.1 3.05 3.2 3.3

6.2 5.1 3.1 3.0 3.2 3.3

6.2 (.. ..| 381 3.0 3.25 3.3

6.2 [eoneean 3.1 3.0 |........ 3.3

Daily discharge, in second-feet, of Jefferson Riwer near Silverstar, Mont., for 1912,
Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct.

1,180 | 3,300 | 8,740 | 5,350 | 2,150 | 1,510 1,980
1,240 | 3,090 | 8740 ] .4,630 | 2,800 | 1,660 | 1,980
1,300 | 2,600 | 9,010 | 4,400 | 2,800| 1L740| 2,150
1,370 | 2,690 | 9,280 | 4,170 | 2,800 | 1,820 | 2,150
1,370 | 2,500 | 9,820 | 3,730 | 2,690 | 1,820 | 2,240
1,370 | 2,690 | 10,400 | 3,510 | 2,500 | 1,740 | 2,150
1,440 | 2,800 | 10,600 | 3,300 | 2,320 | 1,660 | 1,980
1,440 | 3,300 )| 10,900 | 3,090 ) 2,240 | 1,660 1,900
1,510 | 4,170 | 11,200 | 3,000 | 2,150 | 1,740 | 1,820
1,580 | 4,870 | 11,500 | 3,090 | 2,150 | 1,740 | 1,820
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Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for 1912

ontinued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
2,060 | 1,820 | 1,820
1,980 | 1,820 | 1,820
1,080 | 1,820 | 1,820
1,000 | 1,820 | 1,820
1,820 | 1,740 | 1,820
1,660 | 1,660 | 1,900
1,510 | 1,660 | 1,080
1,820 | 1,660 | 1,980
2,150 | 1,660 | 1,900
2,240 | 1,660 | 1,980
2,150 | 1,660 | 1,980
2,150 | 1,660 | 1,980
1,820 | 1,740 | 2,060
1,740 | 1,820 2,060
1,660 | 1,820 | 2,150
1,660 | 1,820 | 2,060
1,660 | 1,820 | 1,980
1,580 | 1,820 | 1,080
1,510 | 1,820 | 1,980
1,510 | 1,000 | 1,980
1,510 |00 1,980

NotE.—Daily discharge determined from a fairly well defined rating curve.

Monthly discharge of Jefferson River near Silverstar, Mont., for 1912.

*  Discharge in second-feet.
Run-off Accu-
Month. (total in Fac
Y.
Maximum. | Minimum. | Mean. acre-feet).
March 25-31 1,180 900 1,070 14,900 | B.
pil......... 3,000 1,180 2,010 120,000 | B.
ay. 9,820 2,500 | 5,990 | 368,000 | B.
June. 13,100 5,600 9, 571,000 | B.
July. ... 5,350 1,660 | 2,640 | 162,000 | B.
August... 2,890 1,510 2,030 125,000 | B.
September. . o 1,900 1,510 1,740 104,000 | B.
OCEODET « < - e oo oeeiee s : 2,240 1,820 1,970 121,000 | B.
The period. . c.oor i e e 1,590, 000

MISSOURI RIVER AT TOSTON, MONT.

Location.—In SW. {sec. 23, T. 5 N, R. 2 E., at the highway bridge crossing Missouri
River at Toston, Mont., about 25 miles below the union of Gallatin, Jefferson,
and Madison rivers.

Records available.—April 5, 1910, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to downstream side of bridge.

Channel.—Rocky and permanent.

Discharge measurements.—Made from cable just above bridge.

Winter flow.—Affected by ice.

Accuracy.—Only one measurement made in 1912, but results may be considered
good, owing to permanency of channel.

The only important tributary between the gaging station and the headwater forks
is Sixteenmile Creek.

The following measurement was made by W. A. Lamb:

July 10, 1912: Gage height, 4.57 feet; discharge, 6,640 second-feet.
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Daily gage height, in feet, of Missouri River at Toston, Mont., for 1912.

{W. B. Lorentz, observer.]
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NoreE.—Relation of gage height to discharge affected by ice Jan. 1 to Feb. 18, inclusive.

., Jor 1912,

Daily discharge, in second-feet, of Missourt River at Toston, Mont

52327 33255 58338 53388 55883 553328

M BHS A T oS el ededed Sed el wededed el efededededed
¢ | 8338 ZRZ2R IRZRR S 33833 3388R
iz BIGS FSNGS 1S IFINS 1SS T A A
¢ | RE88% 83333 $532R 3R2RR ZRRIR ARRI2E
[ W 19115135 1SS SIS WS 1SS GS
RE3RZ 83358 3822 mmmmm SR388 IRREE .
5..4;4.,5:.% 55., SIS 15151018 16101818 W 1513 WG AT 151510 . m

Aug. | Sept.

BES2E 22293 7 2852 3R28% 3353% $8R328

A S A S A A B i A A s M A A A R4

MMt W0 WQWRIININW HD W 1010 0IQ Q00N

Tuly.

SRR%8 27223 S3R3E RZR2T 37772 883332

AN FOTTE SIS FF S FSF A 101618 FFeSesedes

June.

mm,m,mm S8RRE 333882 23]8¢8 33888 88888

HYRRR AR I9H8E FgRY G9gyy 56 !
» | 83833 $2338 38333 33838 83558 mmmmmm
= SEEEET 151G FAFFH ST WS Gg w3y wige?
£ | BRFE R28
< eSS
5 | 32§
= | S
£
=
£l
A :

No1E.—Daily discharge determined from a well-defined rating curve,
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Monthly discharge of Missouri River at Toston, Mont., for 1912.

Discharge in nd-feet.
. 8rge 1n seco Run-off Accu-
Month, (total in [Acct
Maximum. | Minimum. | Mean, | 8cre-feet).
3,240 2,850 3,10| 67,600 B.
£100 200! 3 188,000 | B.
8,310 33| 552 '000 | B.
17,900 558 | 10,900 670,000 A.
y 14000 | 20, 1,220, Al
13,100 3,380 6,510 ), A.
7,480 3660 | 5530 340,000 A
6,310 4,890 5,340 318,000 | A.
5,940 800| 5430 334000| A
5,580 4250 | 5010 208000 A
d 20| 3 234000 | B.
.................................. 4, 400,000

MISSOURI RIVER AT CASCADE, MONT.

Location.—In sec. 35, T 18 N., R 1 W., at the highway bridge, 100 yards from the
Great Northern Railway, on the east side of the town of Cascade, Mont.

Records available.—July 20, 1902, to December 31, 1912.

Drainage area.—18,300 square miles.

Gage.—Standard chain gage attached to the bridge; datum unchanged.

Channel.—Probably permanent except at extreme flood stages.

Discharge measurements.—Made from lower side of bridge.

Winter ffow.—Affected by ice.

8torage.—The Montana Power Co. has a large reservoir near Helena, between the
stations at Toston and Cascade.

Accuracy.—Results good. '

The most important tributaries between this station and the station at Toston,
above, are Dearborn River, Little Prickly Pear Creek, and Prickly Pear Creek.
Although irrigation is extensively practiced in the Missouri River valley, the water
is taken from the tributary streams, the Missouri itself because of its high banks and
great variation in flow and difficulty of diversion being little used.

Discharge measurements of -Missouri River at Cascade, Mont., in 1912,

Date. Hydrographer.’ ) hgiag%%. chlx)ai'sg-e.
Feet, | Secft.
Aug. 4 R.R.Randell......o e 4.94 5,060
NOV. O foee @Ot e ia et e 5.24 5,760

Daily gage height, in feet, of Missouri River at Cascade, Mont., for 1912,
[W. W. Doan, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov Dec.
1 5.1 5.8 9.1 8.2 4.1 4.8 5.0 5.0 4.8
2.. 5.0 6.0 9.3 8.0 4.3 4.6 4.9 5.1 4.8
3. 4.9 6.1 9.3 7.7 4.3 4.6 5.0 5.4 4.6
4. 5.2 5.9 9.6 7.6 4.5 4.8 5.0 5.2 4.8
5. 5.3 6.0 9.8 7.4 4.9 5.3 5.4 5.2 4.8
6. 5.6 6.0 9.9 7.4 5.7 5.1 . 5.3 5.2 4.8
7. 5.6 5.9 9.8 7.0 5.7 5.1 5.0 5.1 4.8
8.. 5.6 6.0 10.0 6.8 5.5 5.0 5.2 5.4 4.8
9. 5.8 6.4 10.1 6.0 5.6 5.2 5.4 5.4 4.8
10 5.7 6.3 10.1 5.4 5.4 5.3 5.3 5.3 4.7
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Daily gage height, in feet, of Missouri River at Cascade, Moni., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.
B 5.7 6.3 10.4 5.6 5.1 5.2 5.4 5.4 4.8
12 5.9 6.8 10.8 5.6 5.2 4.9 5.4 5.3 4.6
18, e 5.8 6.8 10.8 5.0 5.0 4.8 5.4 5.3 1.6
Moo 5.8 6.9 10.9 5.2 5.1 4.9 5.8 5.3 4.6
7 5.8 7.4 111 4.8 5.2 5.0 5.4 5.4 4.6
L 5.7 7.6 11.3 4.15 5.3 4.9 5.8 5.8 4.8
B 5.6 7.6 11.8 4,9 5.0 5.2 5.2 5.3 4.7
. 5.6 7.2 11.2 4.2 4.7 4.9 5.3 5.3 4.9
P 5.7 7.4 10.8 4.4 5.0 4.9 5.4 5.3 5.1
20 e 5.7 7.6 10.1 4,15 4.8 4.9 5.3 5.2 5.2
b3 S 5.9 8.3 9.6 4.4 4.9 5.0 5.3 5.1 5.2
b2 J 5.6 9.2 9.0 4.2 5.1 4.9 5.3 5.1 5.2
. 5.5 9.6 8.6 4.3 4.9 5.0 5.3 5.1 5.6
b S, P, 5.6 9.7 8.7 4.5 5.0 5.0 5.3 5.2 5.6
2D e 5.6 9.6 8.8 4.9 4.9 5.0 5.2 5.2 7.4
26 e 5.8 9.3 8.8 5.2 4.9 4.9 5.2 5.2 6.5
b7 SN 5.9 9.2 871 5.1 5.0 5.2 5.8 4.8 7.2
28, i [OOSR 5.9 8.8 8.8 5.1 4.9 5.0 5.1 5.0 6.6
20 5.9 8.8 8.6 4.9 4.8 5.0 4.8 4.8 6.4
0. e 5.8 8.7 8.2 4.6 4.6 5.1 4.4 5.0 6.5
Bl 87T eenen 4.4 4.0 ..., 4.7 [eennnnn 5.8

Note.—Relation of gage height to discharge affected by ice Dec. 19-31, inclusive.

Daily discharge, in second-feet, of Missouri River at Cascade, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

4,840 | 5,130
5,420 | 4,840
4840 | 5,130
5130 | 5,130
4840 | 5,130
4,840 | 4,840
5130 | 5710
4810 | 5130
4560 | 5,

4000 | 5,420
2470 |........

Nore.—Daily discharge determined from a fairly well defined rating curve. Discharge Dec. 19-31
estimated at 3,500 second-feet.
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Monthly discharge of Missouri River at Cascade, Mont., for 1912.

Discharge in second-feet.
Run-off |,.._
Month. (total in racy
Maximum. | Minimum. | Mean. | 8cre-feet).
6,990 416,000 | B.
13,800 848,000 | B.
22,700 | 1,350, B.
020 432, B.
5,010 308,000 | B.
, 08 302,000 | B.
5,680 349,000 | B.
5,700 339,000 | B.
4,020 247,000 | C.
.......... 4,590,000

MISSOURI RIVER AT FORT BENTON, MONT.

Location.—In the NE. § see. 26, T. 24 N., R. 8 E., at the public highway bridge
at Fort Benton, Mont.

Records available.—July 1, 1902, to April 27, 1910, gage heights recorded by United
States Weather Bureau; April 28, 1910, to December 31, 1912, United States
Geological Survey records, including partial estimates of run-off for the year 1910;
October 1, 1911, to November 8, 1911; March 17, 1912, to July 31, 1912, and Sep-
tember, 1912.

Drainage area.—112,000 square miles.

Gage.—A Mott gage installed April 11, 1907, on upstream side of bridge; gage heights
for 1911 and 1912 are referred to the datum used by the United States Army engi-
neers from 1881 to 1890, which is 0.43 feet higher than that used by the United

~ States Geological Survey in 1910.

Channel.—Probably permanent except in flood.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Affected by ice.

Accuracy.—Results good.

Discharge measurements of Missouri River at Fort Benton, Mont., in 1911 and 1912.

Gage Dis- G Dis-.
Date. Hydrographer. height. | charge, Date. Hydrographer. hei};%et. charge.
1911. 1911. Feet. | Sec.-ft.
Apr. %g Oct, 13| W, A, Lamb........... 0.97 , 1
May 31 1912.
July 9 July 30| R.R. Randell..........| 1.35 6, 600
25 Nov. 16 |.....d0cceecneennonaiol| 149 7, 700

Aug. 30
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Daily gage hetght, in feet, and dischari[e, in second-feet, of Missouri River at Fort Benton,
ont., for 1911.

[James P. Crane, observer.]

October. November. October. November.
Day. Day.

Gage | Dis- | Gage | Dis- G.aie Dis- | G Dis-
height. | charge. | height. | charge, height. | charge. helﬁet. charge.

1. 11| 5,900 1.1

2 11| 5,900 11

3 1.1] 5,900 1.1

4, 1.2 6,250 1.2

5. 1.1 5,900 1.2

6. 1.1] 5,900 1.1
7. 1.1] 5,000 1.1 5,90 22..... L1] 5,90 ... . ...o...
8. 11| 5,900 1.1| 5,900 23..... 11| 5,900 . ccoccfeaen..i.
9.. L1f 5,90........0........ | 24..... L1] 5900 0.......{.cmeeu..
10. 1] 5,000 | ... ...|........ L1} 5,900 |........|ccce....
1. 1.1] 5,900 ........1........ L1 5,900 .......ceeeen.e
12. 1.1 5,900 ..o 1.1 5900 | ..ol
13. 1.2 6,250 ... . (R L1 5900 ...l
14 1.2 6,250 [........ e || 20000 1.1 5,900 |.......|........
) & 1.2 6,250 |........ [P 30..... L1 5,900 .......]eeeen...
1 F O, L1] 5,800 (..o feeunaann

NoTE.—Daily discharge' determined from a well-defined rating curve. Discharge interpolated Oct.17-21,

Daily gage height, in feet, of Missouri River at Fort Benton, Mont., for 1912.
[W. P. Ward, observer.]

Day. Mar. | Apr. | May. {June. | July.| Sept. ‘Day. Mar, | Apr, | May. June.| July. | Sept.
2.3 5.7 4.6 3.9
2.3 5.8| 4.4 4.3
2.3 5.8] 4.3 4.5 ......
2.3| 5.8 4.2 4.4 (...
2.4 59| 4.1 4.5 | 6.4
2.4 59| 3.8 47| 6.2
2.41 59| 3.6 5.3| 5.9
2.5 |. .| 8.4 5.9 5.5
2.6 3.3 6.1 5.3
2.9 . 2.9 6.1] 5.1
3.3 2.2 6.1 5.0
3.4 1. 2.1 6.1 4.91.
3.5 |. 2.1 6.0 4.9].
3.5 |oofeaaaat 58| 49
3.6 |t 5.71 4.6
5.7|......

Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for 1912,

Day. Mar. | Apr. | May. | June,|July.| Sept. Day. Mar. | Apr. | May. | June.| July. | Sept.

.| 8,000(10, 400(27, 500

8, 000[10, 400/28, 100
7, 650(10, 400{28, 100
7, 770(10, 40028, 100
| 7, 900[10, 80028, 70|18, 600

-| 9, 200(11; 700/29, 500
9,200/13, 000(29, 900

...] 9,600114,800(30,
~--1 9, 700115, 300(30,
227} 9, 800{15, 500[31, 100
-1 9,900(15, 800[31, 500)
10,000(16, 20031, 900

NorE.—Daily discharge determined from a well-defined rating curve. Discharge interpolated for days
for which gage heights are missing. Discharge Sept. 1-7 estimated at 6,200 second-feet per day and Sept.
15-30 at 6,500 second-feet.
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Monthly discharge of Missouri River at Fort Benton, Monl., for 1911 and 1912.

. Discharge in second-feet. R & oo
Month. ) B (total in racy.
Maximum. | Minimum. | Mean. | 8cre-feet). -
5,980 368,000 | B.
5,990 95,000 | A.
7,030 209,000 | A.
9,330 555,000 { B.
19,200 | 1,180,000 | A.
28,300 | 1,680,000 | B
10,500 646,000 | B
6,480 386,000 | D
N T 1 o (T R DR RO SO 4,660,000

PASSAMARI' RIVER BASIN.
PASSAMARI RIVER NEAR ALDER, MONT.

Location.—At the private bridge on Lauterbach’s ranch, about 8 miles south of
Alder, Mont.

Records available.—April 27, 1911, to December 31, 1912.

Drainage area.—About 540 square miles.

Gage.—Vertical staff spiked to bridge pile 4 feet from right bank.

Channel.—Probably permanent, or only slightly shifting. Bed of stream below the
gage composed of gravel and pebbles. At the gage the water is deeper and the
‘material of the bed is finer.

Discharge measurements.—At low and ordinary stages made by wading on riffle
at control 200 feet below gage; high-stage measurements made from downstream
side of bridge.

Winter flow.—Affected by ice.

Accuracy.—Results good.

Drscharge measurements of Passamart River near Alder, Mont., in 1912.

Date. Hydrographer. . hGEagighet. chDals".ge.
Feet. Sec.ft.

e 4.05 133

4.13 177

5.35 539

4.15 152

a Jce present.

1 This stream is known locally as Ruby Creek.
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Daily gage height, in feet, of Passamart River near Alder, Mont., for 1912.

[Leo Hadel, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov. Dee.
0 4.9 4.5 4. 5 1 4.1
3 4.8 4.7 4. 5 0 4.05
7 4.9 4.9 4. 0 4.05
6 4.9 4.7 4. 1 4.05
5 4.8 4.7 4. 1 4.05
5 4.8 4.7 4. 2 4.05
4 4.8 4.7 4. 15 4,05
3 4.7 4.5 4. 1
2 4.6 4.5 4. 1
3 4.6 4.5 4. 2
8 4.5 4.5 4. 2
8 4.5 4.5 4. 2
3 4.5 4.5 4. 2
2 4.5 4.5 4. 2
3 4.5 4.5 4. 2
9 4.5 |ccennnns
6
6
7.

8

BRRRR R BRI RR AR AR RRRR R RRAR®

CO000 COOCO COOOCD OO HEN NWOOO OCODD
PROORGT IO IAGTOTO R R i R
NWHWHRD CORHKRD NNRHO PRNDT NRWOD it
Jgoimm gi@gggtin. IR OO OO DD PO

s
Mgﬁga wgwm»—n i—n-am.—l Huoay—n 838»—45 Hamam

BB R R R R R R R R R R R R R R R R
MR WDPDNN PPBND NPDDE Rk il

B R R RR R R RR RRRRR RRRRA
[=X=F_4 3 X}

9 49 4. 0
8| 481 4, 0 I
8| 47 4. 0 |
6| 4.5 4. 05 |-
4 4.5 4. 05
3| 4.5 4, 1.
3| 45 4. 1
2| 41 4. 1
2| 4.5 4. 1
0| 4.5 4. 1
................ 4.5 eeane 15
Daily discharge, in second-feet, of Passamari River near Alder, Mont., for 1912.
Day. Apr. | May. | June. | Juiy. | Aug. | Sept. | Oct. | Nov. | Dec.
372 245 165 178
337 | 305) 152| 178
372 | 372 165| 178
372| 305 152 190
337 305| 140| 190
337 | 305| 152| 190
337| 35| 10| 190
305 | 245| 128 190
25| 5| 18| 204
215 245 128 190
245 45| 10 178
245| 245| 128| 165
245 25| 15| 165
2u5| 245| 140 165
245 25| 140 165
25| 245| 40| 165
20 245| 152 165
205 | 45| 152] 165
320 245 140 165
346| 25| 10| 165
372 245 10| 165
337 | 245 165| 165
305 245 190| 165
245( 245 204| 165
25| 190| 19| 165
245 190 178 165
45| 190| 178| 190
uo| 165| 178| 190
245 165| 178| 178
245 165 165| 165
245 | 165 |........ 152

Note.—Daily discharge determined from two iairl{
e

May 30and thesecond May 31and after. Dischargein;

well-defined rating curves. The first was used to
rpolated for days for which gage heights are missing.
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Monthly discharge of Passamart River near Alder, Mont., for 1912.

: Discharge in second-feet. Run-off

Month. (totalin |Accu-
. 5 acre-feet). | FaCy.

Maximum. | Minimum. | Mean.

3
88888
PR P

by

SEBe

BIGHOLE RIVER BASIN.
BIGHOLE RIVER NEAR DEWEY, MONT.

Location.—In sec. 36, T. 1N., R. 11 W., at Young’s bridge, 4 miles above Dewey
and 11 miles above Divide, Mont.; a few miles below the mouth of Wise River.

Records available.—September 15 to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff fastened to southeast piling of bridge on downstream side.

Channel.—Rocky and clean; nonshifting

Discharge measurements.—Made from bridge.

Winter flow.—Affected by ice.

Diversions.—Water is diverted from this stream for irrigation.

Artificial control.—A large hydroelectric power plant is in operation about 8 miles
below the station.

Accuracy.—Results excellent.

Discharge measurements of Bighole River near Dewey, Mont., in 1912.

Date. Hydrographer, h(o?i%%et. ch]g,EIZG.
Feet. Sec.-feet.
2.23 260
4.80 1,810
7.03 4,980
4.05 1,140
Daily gage height, in feel, of Bighole River near Dewey, Mont., for 1912.
[W. T, Neal, observer.]
Day. Mar. | Apr May. | June. | July. | Aug. | Sept. | Oct. | Nov
2.2 4.6 7.6 6.3 4.0 3.0 3.1 2.9
2.2 4.6 7.6 6.7 4.3 3.2 3.1 2.85
2.3 4.5 7.8 6.6 4.8 3.5 3.1 2.9
2.4 4.5 8.0 5.9 4.7 3.6 3.1 3.0
2.6 4.6 8.2 5.7 4.6 4.0 3.15 3.15
2.65 4.5 8.4 5.5 4.4 3.7 3.2 3.1
2.8 4.5 8.5 5.4 4.2 3.6 3.25 2.9
2.8 4.7 8.6 5.2 4.1 3.36 3.35 2.9
2.95 5.6 8.8 5.2 4.3 3.2 3.4 2.85
3.1 6.7 9.0 5.0 4.1 3.1 3.4 jo...... .

87228° —wsp 826—14——3
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Daily gage height, in feet, of Bighole River near Dewey, Mont., for 1912—Continued.
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Nore.—Daily discharge determined from a well-defined rating curve. Discharge Mar. 1 and 2, estimated

at 250 second-feet.
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Monthly discharge of Bighole River near Dewey, Mont., for 1912.

Discharge in second-feet. Rumcoff | °
Month. : (total in ‘}a‘é";"
Maximum. | Minimum. | Mean. acre-feet)
190 233 14,300 | A.
250 1,120 66,600 | A,
1,530 4,280 263,000 | A.
4,950 6,680 397,000 | A.
935 1,910 117,000 | A.
470 928 57,100 | A.
560 685 3 A.
515 672 41,300 | A.
492 538 9,600 | A.
...................... 1,010, 000

BOULDER RIVER BASIN.
MUSKRAT CREEK NEAR BOULDER, MONT.

Location.—Insec. 6, T.6 N., R.3W., 1,000 feet above-Boulder Nursery, near Boulder,
Mont.

Records available.—April 27 to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff gage fastened to a flume above a weir. Gage heights give the head on
the weir. :

Channel.—Flume.

Discharge measurements.—The flow of the stream is measured by a weir, sharp
crested and with end contractions. The weir is 4.85 feet long. The gage is
located 2.5 feet upstream from the crest. The daily discharge was obtained be
use of Francis’s formula for weir end contractions. The velocity of approach
is about 1 foot per second at a gage height of 0.3 foot. :

Winter flow.—Affected by ice.

Artificial control.—There is no regulation or diversion above the station; the flow
of the stream is used for irrigation.

Accuracy.—Results should be very good.

Daily gage height, in feet, of Muskrat Creek near Boulder, Mont., for 1912.

[C. O. Hansen, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.60} 0.70| 0.41| 0.26| 0.36 0.28
.62 . .40 .27 .36 .27
.62 64 .44 .36 .34 . - .28
.59 62 .39 .48 40 ..o .28
110 60 .35 .34 .36 |. . .27
1.32 .58 .35 .31 .36 0.34 .27
1.22 .62 .36 .28 .36 .34 .27
1.22 .60 .34 .28 .37 .34 .27
1.41 .56 .32 .28 .38 .37 .27
119 52 .32 .28 .38 34 .27
1.16 .50 .30 .28 .36 .32 .27
1.14 .49 .30 .28 .37 .32 27
1.16 .48 .29 .29 .38 32 .27
1.05 .48 .28 .30 .40 32 .27
1.01 .46 .28 .29 .42
.96 .44 .29 .30 .43
.95 .44 .28 .32 .46
.88 44 .39 .36 .40
.8 .43 .38 .39 (- .38
.84 .42 .34 .36 .38
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SURFACE WATER SUPPLY, 1912, PART VL 37
GALLATIN RIVER BASIN.
WEST GALLATIN RIVER NEAR SALESVILLE, MONT.

Location.—On highway bridge 4 miles above Salesville, Mont., just below mouth of
canyon. Above the station Spanish Creek is the most important tributary.
Records available.—July 18, 1895, to December 31, 1905; August 9, 1910, to Decem-
ber 81, 1912.

Drainage area.—860 square miles.

Gage.—Standard chain, boxed and fastened near middle of bridge on upstream side;
datum unchanged. .

Channel.—Bed of stream is of gravel and small bowlders, and will not shift.

Discharge measurements.—Made from the lower side of the highway bridge.

Diversions.—Irrigation is practiced extensively on this stream, and practically the
entire low-water flow of the river is appropriated.

Accuracy.—Results uncertain, as no open-water measurements were made during
the year.

The following discharge measurement was made by W. A. Lamb:
March 1, 1912: Gage height, 2.92 feet (ice present); discharge, 245 second-feet.

Daily gage height, in feet, of West Gallatin River near Salesville, Mont., for 1912,

[C. L. Crew, observer.]
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Daily discharge, in second-feet, of West Gallatin River near Salesville, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
380 335 | 3,700 | 2,850 | 1,140 590 425 590
425 380 | 4,240 | 2,550 | 1,140 6556 475 590
590 380 | 4,060 | 2,250 | 1,340 655 475 530
425 335 | 4,600 ] 2,250 | 1,240 590 530 530
425 425 | 4,960 | 2,100 | 1,060 590 655 530
380 4251 4,780} 1,960 | 1,060 590 665 | - 475
335 425 | 4,960 | 1,960 965 530 590 475
380 475 | 5,680 | 1,830 880 590 665 475
425 475 | 5,680 | 1,570 880 590 590 380
425 475 | 5,680 | 1,570 880 530 590 [....o..
475 655 | 5,860 1,570 800 475
425 655 | 5,860 | 1,570 725 530
425 655 | 5,860 | 1,450 725 530
335 590 | 5,140 | 1,830 725 475
330 725 | 4,060 | 1,570 665 530
425 | 1,060 | 3,350 | 1,340 725 530
380 | 1,140 | 3,520 [ 1,340 725 475
380 | 1,700 | 3,520 [ 1,340 655 530
335 | 1,960 | 3,520 [ 1,240 725 530
205 | 2,100 | 3,880 | 1,340 725 530
335 | 2,250 | 4,780 | 1,340 6556 475
3351 1,700 | 4,960 1 1,340 590 530
335 | 1,450 | 4,600 | 1,240 590 530
205 | 1,240 | 4,780 | 1,240 590 475
335 | 1,340 | 4,780 | 1,140 530 530
335 ( 2,100 | 4,600 965 590 530
205 | 1,960 | 4,600 | 1,060 725 475
335 2,100 | 3,880 865 665 530
335 2,100 | 3,350 880 655 475
295 | 4,780 | 3,180 965 655 475

........ 8,350 |........| 965 655 |........

Note.—Daily discharge based on the 1911 rating curve. No measurements made in 1912 at time of open
ol. Results somewhat uncertain.

Monthly discharge of West Gallatin River near Salesville, Mont., for 1912.

[Drainage area, 860 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in . m’

Maximum. | Minimum. | Mean. | square | BCheson | Totalin
mile. mag .

4,500 | C.

22,400 | C.

78,700 | C.

271,000 | C.

94/100 | C.

;900 | C.

31,900 | C.

33,300 | C.

9,070 | C.
504,000
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CROW CREEK BASIN.

CROW CREEK NEAR TOWNSEND, MONT.

Location.—In the SE. } sec. 5, T. 6 N., R. 1 W, about one-half mile from Eagle
Creek ranger station on Eagle Creek, 1,000 feet above the mouth of Eagle Creek
and 150 feet below the crossing.

Records available.—Gage heights January 5, 1912 to December 31, 1912. A gaging
station was established by the United States Geological Survey on this creek
about 5 miles below this one April 1, 1901. There have never been any gage
readings at the old station. The United States Geological Survey and many
private companies have made miscellaneous measurements on this creek.

Drainage area.—33 square miles.

Gage.—Vertical staff.

Channel.—Gravel, irregular and possibly shifting.

Discharge measurements.—Made by wading or from the bridge.

Winter flow.—Seriously affected by ice.

Diversion.—Above this point water is used for placer mining. Below, the entire
normal flow is used for irrigation on the land adjoining the Missouri River and for
placer work along this creek.

Artificial control.—None.

Data inadequate for estimates of discharge.
The following discharge measurement was made by B. E. Jones:
January 5, 1912: Gage height, 1.25 feet (ice present); discharge, 6.8 second-feet.

Daily gage height, in feet, of Crow Creek near Townsend, Mont., for 1912.

[John Frey, observer.]

" Day. Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov.
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DEEP CREEK BASIN.

DEEP CREEK NEAR TOWNSEND, MONT.

Location.—In sec. 29, T. 7 N., R. 4 E., Montana principal meridian, unsurveyed, 12
miles from Townsend, directly back of the ranger station in the canyon of Deep
Creek, approximately 10 miles above the confluence with the Missouri River.

Records available.—October 9, 1910, to June 30, 1911, and fragmentary gage heights
in 1912.

Drainage area.—89 square miles.

Gage.—Vertical staff.

Channel.—Small rock; probably permanent.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversion.—Small quantities of water are diverted for irrigation on small flats above
the gage. Below the gage nearly the entire flow is diverted, or will eventually
be diverted, for irrigation on the land adjoining this creek and Missouri River.

Data inadequate for estimates of discharge.

Daily gage height, in feet, of Deep Creek near Townsend, Mont., for 1912,

[Percy B.'Evans, observer.]

Day. | Apr. |May.|June, Oct. | Nov.| Dec. Day. Apr. | May. | June,| Oct. | Nov, | Deec.

.9

PPN o or
? 33282 2RE@2
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PRICKLY PEAR CREEK BASIN.
PRICKLY PEAR CREEK NEAR CLANCY, MONT.

Location.—Insec. 33, T. 9 N., R.3 W., on the private wagon bridge back of the ranch
buildings on the Stafford ranch and just to the right of the Great Northern Rail-
way, about 1 mile below Clancy and just below the mouth of Lump Gulch Creek.
This station was established to take the place of the one previously maintained
about a mile below. The same amount of water passes both stations.

Records available.—July 15, 1908, to June 30, 1909 (old site); July 12, 1910, to
December 31, 1912 (present site).

Drainage area.—Not measured.

Gage.—Staff nailed to bridge abutment, right bank, on downstream side.

Discharge measurements.—Made from the wagon bridge or by wading.

Winter flow.—Ice is common in extreme cold weather.

Diversions.—There are few diversions above this station, but the entire summer
flow is appropriated and used for irrigation below the station.

Accuracy.—Results good.
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Discharge measurements of Prickly Pear Creek near Clancy, Mont., in 1912.

Date Hydrographer. hgz%ft chliiée.
Feet. Sec.-ft.
Feb. 22 1.29 27
Msy 16 |.....d 2.50 154
July 7| W. A 2.01 87
Sept. 19 1.58 45

Daily gage height, in feet, of Prickly Pear Creek near Clancy, Mont., for 1912.

[H. Y. Barrow, observer.)

Day. Mar. Apr. | May. | June. | July. { Aug. | Sept. | Oct.
1.54 1.81 2.37 2.05 L57 |eeoealns 1.60
1.65 1.84 2.50 2.04 1.59 |...o.... 1.62
1.91 1.90 2.5 2.00 1.67 ........ %.60
1.67 1.75 2.30 2.05 L85 (.. ... .68
1.55 1.83 2.37 1.98 ) N7 I R, 1.80
1.63 1.90 2,21 1.99 1.56 [........ 1.68
1.59 1.99 2.25 Lo8 . ... |l 1.66
1.66 2.15 2.2 .97 | feeal 1.68
L.73 2.3 2.5 190 |.......f....... 1.76
1.78 2.4 2.55 1.82 1.48 |........ 1.66
L75 2,25 2.35 .77 L49|........ 1.66
1.73 2.24 2.35 1.76 147 ... 1.64
1.64 2,18 2.45 1.7 L6 ... feeilltt
1.66 2.2 2.40 1.76 L45 . |eeeenan
1.68 2.36 2.27 1.72 Lan |l
1.66 2.30 2.28 1.66 L3gl........

1.66 2.47 2,22 1.65 .45 1 .. ...

1.68 2.48 2.17 1.63 L57........

1.68 2.45 2.11 1.62 Le2|........ ..

1.66 2.55 2.00 1.66 1.63 1.68 |.

1.63 3.45 2.00 1.64 1.56 1.60 |.

1.67 3.03 1.96 1.60 1.54 1.62 |-

1L.72 2.65 1.88 L7 1.45 1.63 |.

1,74 2.65 L.81 1.63 | 1.44 1.62

1.81 2.53 1.80 1.61 L35 1.61

1.74 2.85 1.76 1.61 1.29 Lel|........

1.72 2.57 1.73 1.59 1.27 160 |........

1.74 2.45 1.76 1.55 1.28 L58 ... ...

1.79 2.51 L77 1.49 1.28 L60|........

1.84 2.85 176 1.47 1.27 L58 |........

........ 2.4 |........ 1.51 1.36 ... el
of Prickly Pear Creck near Clancy, Mont., for 1912
Day. Mar Apr. | May. | Jume. | July. | Aug. | Sept. | Oct.

43 65 134 91 45 ... 47
51 68 153 90 46 |........ 49
75 74 153 85 53 |eaenan 47
53 60 124 91 44 ... 53
44 67 134 83 45 1. 64
49 74| 11 84 7 N 53
46 84 117 83 43 f........ 52
52 104 110 82 21 ... 53
58 124 153 74 400 ....... 60
62 138 162 66 39 f....... 52
60 117 131 61 391........ 52
58 116 131 60 3B l....... 50
50 107 146 60 7 PR R,
52 110 138 60 F: 20 PR
53 132 120 57 RZ ) PO R
52 124 -121 52
52 148 113 51
53 150 106 49
53 146 98 49
52 162 85 52
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Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for 1912—

Continued.
Day Mar Apr. May. | June. | July. | Aug. | Sept. | Oct.
358 85 50 44 47 ...
255 81 47 43 49 (...,
179 72 56 36 49 .. .. ..
179 65 49 36 49 [........
158 64 48 30 48 [........
217 60 48 26 48 |..eiiann
165 58 46 47 [ooenennn
146 60 44 26 46 |.coanol
155 61 39 26 47 1.
217 60 38 26 46 f........
138 . ...... 41 1 1 DO

NotTe.—Daily discharge determined from a rating curve well defined below a gage height of 2.7 feet and
poorly defined above 3 feet.

Discharge estimated as follows: Mar. 1-25 and Sept. 1-19, 30 second-feet; Oct. 13-31, 60 second-feet.
Discharge interpolated Aug. 7-9. .

Monthly discharge of Prickly Pear Creek near Clancy, Mont., for 1912.

Discharge in second-feet.
Runoff |, ..
Month. (total in
acre-feet). | 267+
Maximum. | Minimum. { Mean.
a25.0 1,540 | D.
@27.0 1,550 | D.
36.3 2,230 | D.
55.2 3,280 | A,
140 8,610 | A,
107 6,370 | A.
60.8 3,740 | A.
38.3 2,360 | A.
36.6 2,180 | C.
57.2 3,520 | C.
.......... 35,400

o Estimated.

PRICKLY PEAR CREEK AT EAST HELENA, MONT.

Location.—In NE. % sec. 36, T. 10 N., R. 3 E., at the point where the Northern Pacific
Railway crosses the stream at East Helena, Mont. The only important tribu-
taries entering Prickly Pear Creek above the station are McClellan and Lump
Gulch creeks; Tenmile and Silver creeks come in below.

Records available.—July 18, 1908, to December 31, 1912.

Drainage Area.—Not measured.

Gage.—Staff fastened to piling on the Northern Pacific Railway bridge; datum
unchanged.

Channel.—Rocky, clean, and nonshifting.

Discharge measurements.—Made from a highway bridge near the railway bridge
or by wading just below the gage.

Diversions.—All the normal flow of Prickly Pear Creek is used for irrigation, the
greater part of the water being diverted below the station.

Accuracy.—The bed of the stream is so extremely rough that discharge measurements
are difficult, even in low water. Fair results have, however, been obtained.
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PRICKLY PEAR CREEK BASIN.

., in 1912,

Mont

?

Discharge measurements of Prickly Pear Creek at East Helena

b Probably high.
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a Ice present.

tght, in feet, of Prickly Pear Creek at East Helena, Mont., for 1912.

Daily gage h

[R. T. Ray, observer.]
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Daily discharge, in second-feet, of Prickly Pear Creek at East Helena, Mont., for 1912—

Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
168 154 68 37 32  68........
184 140 60 37 37 T2 [eeennnnn
184 140 51 37 871 T2 |.ee.....
199 112 51 44 44 68 [........
214 100 51 37 60 65 |........
326 88 51 37 51 60
326 88 37 37 51 60
246 88 60 32 51 60
214 78 51 26 51 60
184 78 51 22 51 60
184 78 60 15 51 60
184 78 51 26 44
199 78 51 26 37 60
199 78 51 22 40 65
230 78 51 22 60
199 |........ 44 22 |oeaneen 65

Note.—Daily discharge obtained from a rating curve well defined below 90 second-feet and fairly well
defined at higher stages. Mar. 1-24, discharge estimated at 28 secon d-feet.

Monthly discharge of Prickly Pear Creek at East Helena, Mont., for 1912.

Discharge in second-feet.
Run-off Acen-
Month. (total in racy.
Maximum. | Minjmum. | Mean. acre-feet).
January........ 227.0 1,660 | D.
February. 228.0 1,610 | D.
March... 37.2 2,290 | D.
April... .o ol 38.5 2,290 | A.
Moy . oot 148 9,100 | B.
JUNO . et eeeeeet e 140 8,330 | B.
July..... 69.0 4,240 | A.
August..... 40.2 2,470 | A.
September 41,2 2,450 | A.
October. ... ... 61.1 3,760 | A.
November 1-9 65.0 1,160 | A.
The Period. .. ....cvvuiiiniieiiaiiiiiiiieee|omeaieiiae e, 39,400

e Estimated.
LUMP GULCH CREEK NEAR CLANCY, MONT.

Location.—In sec. 4, T. 8 N., R. 3 W, at the ranch of Charles Zastrow, 1 mile from
Clancy, 15 miles from Helena, and half a mile above the junction of the creek
with Prickly Pear Creek.

Records available.—July 15, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff; on left bank directly south of observer’s house. A new gage wasset
October 12, 1910, at the original site but at a datum 1.0 foot lower than that vre-
viously used. All gage heights for 1910 were reduced to new datum.

Channel.—Sandy, likely to be blocked by drift, and shifting.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—The water in Lump Gulch Creek has been extensively used for piacer
mining. At present the creek furnishes some water for irrigation, but the valley
is narrow and affords but little irrigable land. The normal flow of the stream is
appropriated.

Accuracy.—Results fair
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Discharge measurements of Lump Gulch Creek near Clancy, Mont., in 1912,
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Daily discharge, in second feet, of Lump Gulch Creek mear Clancy, Mont., for 1912—
Continued.

Day. Mar. | Apr. | May. | June. | July.

B
&

Sept. | Oct. | Nov.

OG0 o0Ce 00 COOOCOC0 08

b

Pogo Sl POV
DRI ARG o0cortn

gt oo
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NGO  COGO NN YR TVSY
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Nore.~Daily discharge determined from a rating curve fairly well defined below gage height 1.7 feet
and poorly deﬁ‘l':ed at m’%:%er stages. Mar. 1-23, di?ciarge estimgted at 5 second-feet.

Monthly discharge of Lump Gulch Creek near Clancy, Mont., for 1912.

Discharge in second-feet. Run-off oo
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2cre-feet). )

[
poenanBESww
g

PEPEEEEREED

.......... 17,760

e Estimated.
TENMILE CREEK NEAR HELENA, MONT.

Location.—In SW. } SE. { sec. 22 T. 10 N., R. 4 W, opposite the Broadwater Hotel
near Helens, Mont. )

Records available.—July 8, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff on right bank; datum unchanged.

Channel.—Shifts somewhat during flood stages.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—Part of the water supply for the city of Helena is taken from Tenmile
Creek above the station. Two irrigation ditches also take water from the creek
above the gage. The entire low-water flow is appropriated and used before it
reaches the mouth of the creek.

Accuracy.—At low and medium stages conditions favor accurate determination of
discharge.
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Discharge measurements of Tenmile Creek near Helena, Montana, in 1912.

Ga, Dis- Ga, Dis-
Date. Hydrographer. | p 888 | po, || Date. Hydrographer. | g% | oo,
Feet. | Sec.ft. Feet. Sec.-{t.
Jan. 12 | B.E. Jones............ al.65 3.3 || May 14 | R.R.Randell.......... b3.40 13
Mar, 22 |.....do...ooennina..... 21.63 2.8 || Sept. 18 |..... [+ £ N 1.81 8.3
May 14 |..... [+ (¢ N 53.40 142
ace present.

b Impossible to read gage closer than half tenths on acc;)u.nt of wave action.

Datly gage height, in feet, of Tenmile Creek near Helena, Mont., for 1912.

[J. W. Jackson, observer.]

Day. Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.95 2,65 3.6 2.3 1.6 1.6 1.9 2.15
2.05 2.75 3.6 2.65 1.6 1.6 1.9 2,15
2.1 2.7 3.5 2.75 1.7 1.75 1.9 2.15
2.2 2.75 3.4 2.7 1.65 1.95 2.0 2.15
2.15 2.8 3.25 2.6 1.6 2.0 2.1 2.15
2,15 2.9 3.2 2.5 1.6 1.95 2.1 2.2
2.1 2,95 | 3.15 2.45 1.55 1.9 2.05 2.2
2.25 3.2 3.15 2.4 1.55 1.75 2.05 2.2
2.3 3.3 3.25 2.4 1.55 1.75 2.1 2.2
2.45 3.7 3.3 2.3 1.55 1.7 2,05 |........
245 3.8 3.25 2.15 1.6 1.7 2.0 |eeoennnn
2.55 3.6 3.2 2.05 1.6 1.7 2.0 |oeoooo..
2.5 3.5 3.1 1.95 1.55 1.85 2.1 [L.o..... .
2.3 3.4 2.9 2.0 1.55 1.8 215 [........
2.3 3.5 2,8 2.0 1.5 1.8 2.2 |oeeee...
2.3 3.75 2.8 1.95 1.5 1.8 22 |
2.4 3.8 2.75 1.95 1.5 1.85 2.25 |.ooen...
2.45 3.6 2,65 2.05 1.56 1.85 2.3 |eeeeoo..
2.45 3.65 2.5 2.0 1.95 1.8 2.3 |..eo...
2.45 3.8 2.4 1.95 1,95 1.9 2.8 |oceeoinn
2.4 4,2 2.3 1.95 1.9 1.95 2,25 |...o....
2.45 4.4 2.25 1.95 1.8 1.9 2.2l
2.5 4.2 2.25 1.95 1.65 1.9 2.2 |eeoiaan
2.55 4.0 2.2 1.9 1.6 1.9 2,15 |........
2.55 3.9 2.2 1.9 1.6 1.9 215 |........
2.55 4.0 2.15 1.8 1.6 1.9 2,15 |........
2.5 3.9 2.05 1.85 1.6 1.9 2,15 |........
2.55 3.8 2.0 1,85 1.6 1.9 2.15 | ... ...
2.65 3.8 2.1 1.75 1.6 1.9 2,15 |........
2.65 3.8 2.1 1.65 1.6 1.9 2,15 |........

........ 3.66 |........] 1.55 1.6 |oooeoeel] 215 (.......
Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
12 58 168 30 3.0 3.0 10 21
16 67 168 58 3.0 3.0 10 21
18 62 155 67 5.0 6.2 10 21
24 67 142 62 4.0 12 14 21
21 124 53 3.0 14 18 21
21 82 118 45 3.0 12
18 88 112 41 2.3 10
27 118 112 37 2.3 6.2
30 130 124 37 2.3 6.2
41 181 130 30 2.3 5.0
41 194 124 21 3.0 5.0
49 168 118 16 3.0 5.0
45 155 106 12 2.3 8.7
30 142 82 14 2.3 8.7
30 155 77 14 1.6 7.4
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Dasly dischargé, tn second-feet, of Tenmile Creek near Helena, Mont., for 1912—Contd.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
188 72 12 1.6 7.4 b 3
194 67 12 1.6 8.7 27 on-e
168 58 16 2.3 8.7 30 {........
174 45 14 12 8.7 30 |........
194 37 12 12 10 30 {........
250 30 12 10 12
278 27 12 7.4 10
250 27 12 4,0 10
222 24 10 3.0 10
208 24 10 3.0 10
222 21 8.7 3.0 10
208 16 87 3.0 10
194 14 8.7 3.0 10
194 18 6.2 3.0 10
194 18 4.0 3.0 10
174 |........ 2.3 3.0 ........

Nore.—Daily discharge determined from a rating curve fairly well defined below a gage height of 3.5
foet, and poorly defined at higher stages. Discharge Mar. 1-24 estimated at 3 second-feet.

Monihly discharge of Tenmile Creek near Helena, Mont., for 1912.

Discharge in second-feet. Run-off oo
Month. Poarig Ao
Maximum, | Minimum, | Mean, | 2Cre-feet).
23.0 184 | D.
23.0 173 | D.
9.5 584 | C.
1%'4 2,170 (])3
7.6 4,680 | B.
22.5 1,380 | B.
3.78 232 | B.
8.60 512 | B.
20.0 1,230 | B.
22.3 398 | B.
.......... 21,500

e Estimated.

SEVENMILE CREEK AT BIRDSEYE, MONT.

Location.—In, the SW. } sec. 31, T. 11 N., R 4 W, at Richard Tobin’s ranch, one-
_fourth mile from Birdseye, Mont.

Records available.—March 27, 1909, to December 31, 1912. From July 16, 1908, to
August 26, 1908, a station was maintained on this stream at Dr. Head’s ranch, near
Helena.

Drainage area.—Not measured.

Gage.—Staff.

Channel.—Sandy and shifting.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—Entire flow of creek is appropriated and used for irrigation. There is
also some placer mining on the creek above the station.

Accuracy.—Owing to shifting bed and lack of measurements results can be con-
gidered only fair,
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Discharge measurements of Sevenmile Creek at Birdseye, Mont., in 1912.
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Monthly discharge of Sevenmile Creek at Birdseye, Moni., for 1912.

Distharge in second-feet.
Month. (total in Awl%-
Maximum. | Minimum. | Mean, | 3¢re-feet).

428 | B.
28 | B.
158 | B.
172 | B.
56 | B.
1,050
SUN RIVEE BASIN.

ADJUDICATED WATER RIGHTS.

Practically the entire unappropriated flow of Sun River and its
tributaries has been filed on by the United States Reclamation
Service for the irrigation of 276,000 acres of land on the Sun River
project. Most of this water will be obtained from the storage of
flood waters.

The following are adjudicated water rights on Sun River and
tributaries prlor to the filings of the United States Reclamation

Service:
Summary of appropriations, by creeks.

Second-feet.

A SummRiver. ... .. ...l e eeeaens 582. 530
DryCreek.. ... oo 30. 450

Rock Camp Creek...... .. ... .. ... 3.375
SimmsCreek. ... . ... ... ... .. ... 23. 600

B. North Fork of Sun River....... ... . .. .. ... .... 203. 395
Richardson Creek.......ccovvneveeeeaeanaeaaana... 1. 250
FrancisCreek. ... ... ... .. il 1. 875
Buttolph Creek............ . ... 1. 000

South Fork of Sun River............. ... ... 120. 860
DuBrayCreek.............o.o.oooiiiiiiiiiiiiiaat 49. 200
ElkCreek..... ... oo 18. 740

Hay Coulee........................... ... 1. 000

Frank GossCreek........ ... ... ... 8. 340

West Creek...o.oooovmoeon .. . 625

Smith Creek...... ... .. .. .. ...... 64. 250
FordCreek....... .. ... .. .. ....i..... 46. 400

Smith Lake...... . 6. 250
DuvalCreek.......cooeee ... 1. 875

C. Willow Creek ............ . 38. 300
Breed Creek.....oooooo ... 1. 000

Little Willow Creek.....coovenenee e 21. 520

Spring Coulee............... 2. 000

Cutrock Creek..ooeee oo 660
BarrCreek...ooooeeoiin i 6. 500

Furman Creek............. ... .cc........ 3. 000

Springs, lakes, and coulees tnbutary to Little
Wl].lowCreek..................... 7. 580

1,245. 575
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Rights belonging to or subsequent to United States Reclama- Second-feet.
tion Service..........cceeun... 44. 510

Rights prior to United States Reclamation Service appro-
priations...... . ...l 1, 201. 065

A. Rights belonging to United States Reclamation Service
or subsequent to United States Reclamation Service Sun

River appropriations. ............ooiiiiiiiiiiiiiiiion.. 30. 41
B. Rights subsequent to United States Reclamation Service

North Fork of Sun River appropriations.................... 12. 00
C. Rights belonging to United States Reclamation Servicé

on Willow Creek. . .. ... . i 2.10

NORTH FORK OF NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Location.—Insec. 22, T. 22 N., R. 10 W., at Warm Springs, about 28 miles northwest
of Augusta.

Records available.—May 27, 1911, to September 30, 1912.

Drainage area.—Not measured.

Gage.—The gage consists of two staffs. The low-water gage is nailed to a post driven
into the bed of the stream on the left bank. The high-water gage is nailed toa
post on top of the bank. The low-water gage reads to 93.00 feet.

Channel.—Practically permanent.

Discharge measurements.—At high stages measurements are made from a cable
and at low stages by wading near the gage.

-Winter flow.—Affected by ice.

Diversions.—There are no diversions or artificial control above this station.

Accuracy.—Conditions for obtaining accurate discharge data are excellent, but re-
sults for 1911 are rather uncertain owing to lack of discharge measurements,

Discharge measurements of North Fork of North Fork of Sun River near Augusta, Mont.,
in 1911 and 1912.

Date. Hydrographer. hgi;%?; cb]:.rlsée. Date. Hydrographer. hga 3 ch];.‘rsée.
1911, Feet. | Sec.-feet.|| 1912, Feet. |Sec.feet.
Oct. 23 | W. A. Lamb........... 89.1 127 || May 28 B.E.Jones............ 91.79 | 1,460
July 9 |..... 3 N 80.68 391
1912. Aug, 20 ..... A0-nncencanannannns 89,14 153
Mar. 31 | B.E.Jones............ 688.79 85
aTIce present.

Daily gage height, in jfeet, of North Fork of North Fork of Sun River near Augusta,
Mont., for 1911 and 1912.

Day. May. | June.| July. | Aug. | Sept.| Oct. Day. May. | June.| July. | Aug. | Sept.| Oct.
91.4 | 91.0 ; 89.3 01.8 | 89.6 | 89.2
92.4 | 90.8 | 89.3 91.7 | 89.6 | 89.2
. 92.7 | 90.7 | 89.3 .| 91.5 | 89.5|80.1
.| 92.5 ] 90.6 | 80.4 .| 91.4 | 89.5 | 89.1
.1 91.9]90.5 | 8.3 .{91.5 1835891
.| 91.6 ] 90.4 | 89.3 . 917 | 89.5 | 89.1
92.0 | 90.3 | 89.3 91.6 | 89.5 | 89.1
92.2 | 90.2 | 89.3 91.7 | 89.4 | 89.1
.| 91.9] 90.1 | 89.3 01.5 | 80.4 | 89.1 |.
. 92.0190.0| 8.3 91.3 [ 8.3 | 89.1 ;.
.[91.9]89.9| 89.2 91.1(89.3|89.1|.
.| 92.4 | 80.8 | 89.2 91.2 |'89.3 | 89.1|.
.| 92.5| 89.8 | 89.2 91.0 | 89.3 | 89.1
92.6 | 89.7 | 89.2 91.0 | 89.3 | 89.1
92.2180.7 1802 |......0...... |81 ... 90.7 [...... 89.3 | 89.1 |..cifannnnn
91.9 | 89.6 | 89.2 :
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Daily gage height, in feet, of North Fork of North Fork of Sun River mear Augusta,
Mont., for 1911 and 1912—Continued.

Day. Apr. |[May.|June.|July.| Aug. | Sept. Day. Apr. | May. | June. July.| Aug. | Sept.
89.6 80.2 1920 91.1| 83.45
.| 89.556 .| 89.35{ 92.2 | 90.9 | 89.4
.| 89.5 .| 89.25[ 92.0 | 90.9 | 89.35|.
89. 45 .| 89.85] 92.1 | 91.0 | 80.35
.| 89.4 .| 89.25| 92,6 | 91.1 | 89.35|
.| 89.6 .{89.3 (925 91.3 | 89.35
.| 89.75 .| 89.35 92. 89. 35/. .
. 90.2 .| 89.35| 01, 89.3 |..
.| 90.8 .| 89.45| 91. 89.35
91.3 89.45| 91. 89.3
) R R 91.1 89.4 89.3 |...o.onnnn.
) b N P 90. 9 .| 89.45 89,25/ 89.05/......
) i R 9.9 .| 89.46 80.25. ... .. ....
..., 9. 25! 91.2 .| 89.55 89.2 .l .. |...e..
) 1 P, 89.35! 91.7 .1 89.6 gg';’ ...... 89.05

Daily discharge, in second-feet, of North Fork of North Fork of Sun River, near Augusta,
Mont., for 1911 and 1912.

Day. May. | June.| July.| Aug. | Sept.| Oct. Day. May. | June.| July.| Aug. | Sept.| Oct.

Notge.—Daily discharge for 1911 and 1912 determined from a fairly well-defined raﬂit:lg curve., Discharge
Apr. 1-13, 1912, estimated at 160 second-feet. Discharge interpolated for days for which gage heights are
missing except Sept. 22-30, 1911, where the daily discharge was estimated.
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Monthly discharge of North Fork of North Fork of Sun River near Augusta, Mont., for
1911 and 1912.

Discharge in second-feet.

Month. ’ (total in Aw'{'
Maximum. | Minimum. | Mean.

PEREE

)
oEEREe

NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Location.—In see. 33, T. 22 N., R. 7 W., near the Hennessy Co.’s-ranch, 12 miles
northwest of Augusta, 21 miles southwest of Chouteau, Mont.

Records available.—October 31, 1903, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Chain; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from cable.

Winter flow.—Affected by ice.

Diversions.—Water is diverted below the station for irrigation of the valley lands,
but no water is diverted above the station.

Accuracy.—Conditions for accurate determination of discharge are excellent, except
during the winter months.

Discharge measurements of North Fork of Sun River near Augusta, Mont., in 1912.

Date. Hydrographer. hﬁﬁ? chgirsg-e Date. Hydrographer. hS'ia %. ch];iuf‘g-e.

Sec.-ft. Feet. Sec.-gt.

Mar. 30 184 || July 13| B. E. Jones.... . NT72 80

May 26 4,160 (| Aug. 17 |..... a R 384
July 12 944

a 1ce present.

Daily gage height, in feet, of North Fork of Sun River near Augusta, Mont., for 1912,
. [Chas. Dox, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.55 1.8 3.7 2.6 1.1 0.85 0.8 0.85 0.75
.6 1.8 8.9 2.4 1.1 .9 .85 .15 .7
.6 1.75 3.7 2.3 1.15 & 8 .8 .75
.8 1.7 3.7 2.15| 1.1 .95 .85 .75 .7
.95 1.85 3.6 2.1 1.1 .95 .8 .75 .
.75 1.7 3.5 2.1 1.05 .95 .8 .8 .75
.8 1.95 3.9 2.0 1.0 .95 .85 .8 .7
.9 2.3 4.2 2.0 1.06 .9 7 .85 .7
1.1 2.8 4.1 1.95 1.0 .95 .75 .8 7

1.45] 3.4 4.3 1.8 1.05 . o7 .8 .
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Daily gage height, in feet, of North Fork of Sun River near Augusta, Mont., for 1912—

Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov., | Dec.
17 3.5 4.0 1.85 1.0 0.9 0.7 0.85 0.75
1.75 3.0 3.9 1.7 .95 .95 75 .8 .7
1.8 2.9 3.8 1.7 .95 .9 .7 .85 75
1.4 3.5 3.7 1.7 .9 .95 .75 .8
1.35| 3.7 | 3.6 1.6 .95 .9 8
1.35 4.2 3.3 1.65 .9 .9 .8 85 .75
1.45 4.3 3.2 1.5 .9 .95 .9 .8 T
1.4 4.3 3.1 1.5 .95 .9 .9 .85 .75
1.5 4.3 3.1 15 1.0 .9 .05 .8 o7
1.45 4.4 3.2 1.4 1.05 85 .85 8
1.4 4.8 3.3 1.55 1.05 85 .8 8 .85
1.55 4.5 3.2 1.4 .9 85 .85 .75
1.55 4.0 3.1 1.4 .9 8 .8 .8 .95
1.7 3.8 3.1 1.4 .8 85 .85 .75 85
1.7 3.5 3.0 1.3 .85 8. .8 .75 .8
1.7 4.2 2.8 1.35 .75 85 .8 .75 .75
1.78 4.3 2.7 1.25 .8 85 .85 7 .7
L7 3.9 2.5 1.2 .85 8 .8 .75 7
1.8 3.7 2.45 1.2 .8 85 .85 7 .7
1.85 3.7 2.4 1.15 .85 8 .8 T .7

........ 3.7 feeeenaan 1.15 1 T P, 8 [eavecens .75

Daily discharge, in second-feet, of North Fork of Sun River near Augusta, Mont., for 1912,

Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Ocit. { Nov. | Dec.

710 440 320 300 320 282
500 440 340 320 282 265
400 470 320 300 300 282
260 440 362 320 282 265
210 440 362 300 282 265
2

282 2,970 | 1,210 412 362 300 300 282
300 | 1,080 | 3,740 | 1,120 385 362 320 300 - 266
340 | 1,400 | 4,370 | 1,120 412 340 265 320 282
440 | 1,950 | 4,160 | 1,080 386 362 282 300 265
670 | 2,800 | 4,580 950 412 340 265 300 265
870 | 2,970 | 3,950 990 385 340 265 320 282
910 | 2,200 | 3,740 870 362 362 282 300 265
950 | 2,070 | 3,540 870 362 340 265 320 282
630 | 2,970 | 3,340 870 340 362 282 300 265
595 | 3,340 | 3,150 790 362 340 266 300 266
595 | 4,370 | 2,640 830 340 340 300 320 282
670 { 4,580 | 2,490 710 340 362 340 300 265
630 | 4,580 | 2,340 710 362 340 340 320 282
710 { 4,580 | 2,340 710 386 340 362 300 265
670 | 4,790 | 2,490 630 412 320 320 300 265
630 | 5,670 | 2,640 750 412 320 300 300 265
750 | 5,000 | 2,490 630 340 320 320 282 265
750 | 3,950 [ 2, 630 340 300 300 300 265
870 | 3,540 | 2,340 630 320 320 282 265
910 [ 2,970 A 560 320 300 300 282 265
200 ..l 870 | 4,370} 1,950 595 282 320 300 282 265
b1 (O 910 | 4,580 | 1,830 530 300 320 320 265 265
b T 870 ,740 | 1, 500 320 300 300 282 265
. 210 950 , 3 1,550 500 300 320 320 265 265
0. 235 990 ( 3,340 ( 1,500 470 320 300 300 265 265
2 P, 250 [........ 3,340 [.......n 470 300 1|........ 300 |........ 282

Notg,—Daily discharge determined from a rating curve fairly well defined below a discharge of 700
second-feet and well defined above. Ice present at the station Dec. 21-26. Discharge interpolated.
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Monthly discharge of North Fork of Sun River near Augusta, Mont., for 1912.

Discharge in second-feet.

Run-off
Month. (total in |ACCU-
acrefeet). | T&CY-
Maximum. | Minimum. | Mean. *
Mareh 25-31. ..ot 250 210 224 3,110 | B.
April... . 990 222 837 37,900 | A,
Y. 5,670 870 3,000 184,000 | A.
June. 4,580 1,500 2,910 173,000 | A,
July.... ) 1,710 470 865 53,200 | A.
August...... . 470 282 368 22,600 | B,
September N 362 300 345 20,500 | B.
October.. . 362 266 302 18,600 | B.
November. . 320 265 296 17,600 | B,
LTS T P 282 265 270 186,600 | B.
Theperiod. . ... coooimemiiiniiiiiiiinnarriireeeaefoncamcanccieennnas 547,000

SUN RIVER AT FORT SHAW, MONT.

Location.—In SW. {sec. 1, T. 20 N., R. 2 W., at Fort Shaw, Mont.

Records available.—May 16, 1912, to December 31, 1912. Previous to 1912 prac-
tically the same data were obtained on Sun River at Sun River.

Drainage area.—Not measured.

Gage.—A standard chain gage fastened to the footbridge near the right bank.

Channel.—Permanent.

Discharge measurements.—At high and medium stages measurements are made
from the footbridge at the gage and at low stages by wading.

Winter flow.—Aiffected by ice.

Diversions.—There are adjudicated rights for diverting 248 second-feet from Sun
River direct and 664 second-feet from tributaries above this station. In addition
to this the Fort Shaw United States Reclamation Service canal takes out about
200 second-feet during the irrigation season.

Accuracy.—Conditions for obtaining accurate discharge data are excellent, but the
results for 1912 are only fair, due to errors in the gage.

Discharge measurements of Sun River at Fort Shaw, Mont., in 1912.

Date. Hydrographer. h(e} ‘; chlx)ilrsg-e
Feet, Sec.-ft.
July 18 | B. B JOmeS. .o oo oottt ie i et e eeiceen e ceananesaaaaaan 61.33 662
Aug. 28 |[..... L 1R 60. 60 289
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Daily gage height, in feet, and discharge, in second-feet, of Sun River at Fort Shaw, Mont.,

Sfor 1912.
[W. C. Hallock, observer.]

June. July. August.
Day. .

Gage | Dis- Gage | Dis- Gage Dis-
height. | charge. | height. | charge. | height. | charge.
Feet. | Sec.ft.| Feet. | Sec.-ft.

61,95 | 1,520 | 60.7

62.05 | 1,660 | 60.8 420
61.95 | 1,520 | 60.85 458
61.95 | 1,520 | 61.0 570
61.95 | 1,520 | 610 570
61,85 | 1,400 | 611 650
61.75 | 1,280 | 60.9 495
61.75| 1,280 | 61.0 570
61.65 | 1,180 | 61.0 570
...... 61.65 | 1,180 | 61.0 570
63. 4 4,060 | 61.55| 1,070 | 60.9 495
63.1 | 3,410 | 61.55| 1,070 | 60.9 495
63.2 3,620 | 61.55| 1,070 | 60.75 385
63.2 3,620 | 61.45 970 | 60.8 420
62.8 2,840 | 61.45 970 | 60.8 420
62.7 2,660 | 61.4 920 | 60.65 320
62.5 2,310 | 61.35 872 | 60.8 420
62. 4 2,150 ; 61.25 780  60.75 385
62.5 2,310 | 61.25 780 | 61.0 570
62.4 2,150 | 61.25 780 | 6L.15 692
62.5 2,310 | 61.25 780 | 61.05 610
62.6 2,480 | 61.35 8721 60.95 532
62.5 2,310 | 61.25 780 .9 495
62.5 2,310 | 61.2 735 | 60.85 458
62.5 2,310 | 6L.1 650 | 60.75 385
62.35 | 2,080 | 61.25 780 | 60.65 320
62.1 1,720 | 61.15 692 | 60.75 385
62.05 | 1,660 | 61.2 735 | 60.6 290
61.95 | 1,520 | 61.05 610 | 60.65 320
61.85 | 1,400 | 6L.0 570 | 60.65 320
................ 60.9 495 | 60.75 385

NotE.—Relation oénggg%nl;%ight to discharge affected by ice. Daily discharge was determined froma
e N

rating curve fairly w

Monihly discharge of Sun River at Fort Shaw, Mont., for 1912.

Discharge in second-feet.

Run-off
Month. (total in [AccU-
y.

Maximum. | Minimum. | Mean, | 8cre-feet).
JUNS 1130, - oo 4,060 1,40 | 2460 97,600 B.
wly... oo 1,660 495 1,000 61,500 | B.
Augusto. ..o - 692 290 462 28,400 | B.
September 1-29. . ... . ... ...l 610 350 520 29,900 | B,
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SUN RIVER AT SUN RIVER, MONT.

Location.—In the NW. { NE. § sec. 34, T. 21 N, R. 1 W., at the highway bridge at
Sun River, Mont. The principal tributaries of Sun River all enter above the
station; South Fork of Sun River, Willow Creek, and Simms Creek are the most
important.

Records available.—July 31, 1905, to December 31, 1912.

Drainage area.—Not measured.

Gage.—A staff nailed to piling on the left bank just above the bridge; datum
unchanged.

Channel.—Shifts at all stages.

Discharge measurements.—Made from bridge or by wading.

Diversions.—The Sun River canal, with an adjudicated water right of 63 second-
feet, takes out between this station and the one at Fort Shaw. (See station
description for Sun River at Fort Shaw.) .

Accuracy.—Conditions at the measuring section have been very poor since the high
water of 1907; at low stages good measurements can be made.

Discharge measurements of Sun River at Sun River, Mont., in 1912,

Date. Hydrographer. h(e}iz%et. chglrze.
Feet. Sec.ft.
6.71 3,
3.53 755
2.68 342
Daily gage height, in feet, of Sun River at Sun River, Mont., for 1912.
[R. A. Lange, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct

2.85| 3.8 7.1| 4.8 3.1 2.65

2.75| 3.8 6.9| 4.6 3.25 | 2.65

2.9 4.0 6.8 4.5 2.80| 2.8

2.8 4.0 67| 4.5 2.8 2.95

2.85| 4.0 6.8 4.6 2.8 | 2.9

2.85| 3.9 6.7 4.5 2.8 2.75

2.75| 3.85 7.0 45 2.8 2.75

2.95| 4.0 69| 4.1 2.8 | 2.75

2.95| 4.0 7.0| 4.1 2.85| 2.8

3.05| 6.0 7.0| 40 3.0 2.85

3.25| 6.0 6.7| 4.0 2.85 | 2.95

3.5 6.5 6.9/ 395| 2.8 2.95 |.

3.5 6.6 6.8 395\ 275| 29 [

3.5 6.8 66| 38 | 27| 295"

3.55| 6.9 63| 38 2.8 | 3.05

3.8| 7.0 63| 3.7 2.8 3.15

3.95| 6.9 6.3| 36 2.8 3.2

3.75| 7.0 5.8 3.5 3.05| 3.1

3.65| 7.4 58| 8.5 3.05| 3.05|.

3.65| 7.7 58| 345| 3.05| 3.0 |.

3.65| 7.9 57| 845 315 2.95|........

3.45| 8.6 58| 3.4 3.15] 295 |....... .

3.3 82 5.6 3.4 3.05| 295 |....... .

3.7 8.0 5.6 3.4 2.8 2.95 |cennnn..

37| 7.0 54{ 33| 28 2.85 feeeuannn

3.8 7.0 52| 8.4 2.75 | 3.

3.7 7.2 51| 3.3 2.7 3.

4.0 7.1 50| 3.2 27 3.

3.9 7.3 4.8| 3.2 2.7 3.

3.7 7.2 48| 3.15| 2.7 2.

........ 7.0 [ieeee..) 3.2 2.65
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Daily discharge, in second-feet, of Sun River at Sun River, Mont., for 1912.

Day. Mar. | Apr. May. | June. | July. | Aug. | Sept. | Oct.
930 | 4,320 | 1,770 520
965 | 4.080 | 1.590 595
1,080 | 3,960 | 1,500 400
1,080 | 3,840 | 1,500 400
1,080 | 3,960 | 1,590 420
1,040 | 3,840 | 1,500 400
965 | 4,200 | 1,500 400
1,080 | 4,080 | 1,160 420
1,080 | 4,200 | 1,160 420
3,030 | 4,200 ( 1,080 480
3,030 | 3,840 | 1,080 420
3,600 | 4,080 | 1,040 400
3,720 | 3,960 | 1,040 380
,960 | 3,720 930 380
4,080 | 3,360 930 420
4,200 | 3,360 860 400 545 |........
4,080 | 3,360 800 400 570 |........
4,200 | 2,810 740 500 520 |..o.o...
4,680 | 2,810 740 500 500 [........
5,040 | 2,810 710 500 480 |..cene..
5,200 | 2,700 710
6,200 | 2,810 680
5,680 | 2,590 | - 680
5,420 | 2,590 680
4,200 | 2,370 650
4,200 | 2,160 680
4,440 | 2,060 620
4,320 | 1,960 570
4,560 | 1,770 570
.. 4,440 | 1,770 545
20 |........ 4,200 {........ 570

Nore.—Daily discharge determined from a fairly well-defined rating curve.

Monthly discharge of Sun River at Sun River, Mont., for 1912.

Discharge in second-feet.
Run-off Accue
Month. (total in |70
Maximum. | Minimum. | Mean, | 2cre-feet). :
1,080 380 704 41,900 | B.
6,200 930 3,420 210,000 | B.
4,320 1,770 3,250 193,000 | B.
1,770 545 973 59,800 | B.
595 340 429 26,400 | B.
570 340 451 26,800 | B.
440 420 428 4,240 | B.
.................................. 562,000

SOUTH FORK OF NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Location.—In sec. 27, T. 22 N., R. 10 W., at Warm Springs, about 28 miles northwest

of Augusta.

Records available.—May 27, 1911, to September 30, 1912.

Drainage area.—Not measured.

Gage.—The gage is a staff nailed to a post about 10 feet out in the stream. It is
difficult to read accurately in high water on account of wave action. There is
also a high-water section reading from 5.00 to 10.00 feet and nailed to a tree on
the bank, but the water has never reached this stage.

Channel.—Rocky and practically permanent.
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Discharge measurements.—Measurements are made from a cable at high and
medium stages and by wading near the gage at low stages. .

Winter flow.—Affected by ice.

Diversions.—No diversions or storage above this station.

Accuracy.—Conditions for obtaining accurate discharge data are excellent.

Discharge measurements of South Fork of North Fork of Sun River near Augusta, Mont.,
#n 1911 and 1912.

Gage Dis- Ga, Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. heig%et. charge.
1911, Feet. | Sec.-ft. 1912,
Oct. 23| W. A, Lamb........... 1.06 137 I}&‘ﬁy 27
9 |.
1912, Aug. 20
Mar. 31 | B.E. Jones............ a.45 57

a Some ice. Gage height probably not affected. b Difficult to read gage on account of wave action.

Daily gage height, in feet, of South Fork of North Fork of Sun River near Augusta, Mont.,
Jor 1911 and 1912,

[T. F. Ennis, observer.)

Day. May. | June.|July.| Aug. | Sept.| Oct. Day. May. | June.| July.| Aug. | Sept.| Oct.
3.21 28| 1.4 3.8...... 1.2
4.2 27| L3 37| L7| L2
4.8 26| L3 371 L7| L1
4.4] 2,6} L5 3.5 Le&| L1|.
391 25} L4 3.4| L8| L1
3.6 2.4} 1.4 3.4 L6| L1
39| 2.4 1.4 34| L6| L1
4.2) 2,2| 14 33| L6} 11
40) 2,1} L3 351 L5 L1
4.0 20| L3 33| L5( 1.1
3.9 20} 1 3,0 L4} L1
431 L9} 1 29| L4 L1
4.4 L9] L 3.0 L4 LO|.
4.5 L8] 1 28| L4 LO
42| 1.8 1 28| L4] LO|.

...... 1.4| L0

Day. Apr. | May. | June.|July.| Aug. | Sept. Day. Apr. [ May. | June.| July. | Aug. | Sept.

1912,
17 3. 45 16.... 1.3 [3.¢ 1.65
1.65( 3. 45 17. 1.35 | 3.8 1.6
1.8 3. 4 18. 1.35 | 3.8 IN)
L5565 3. 4 19. 1.35 | 3.6 155
1,55 ] 3. .3 20. J L3 |42 1.6
15661 3.2 3 21. 1.3 (4.0 L6 |.
.76} 3.3 .3 22. L3 140 1.8
2.0 3.7 .25 23. 1.4 ]3.4 1.55
2.8 4.0 (. 25 4. LS (3.4 1.55
3.0 3.8 25 25. L5 1356 1.55
3.0 3.6 25 28. 1.5 | 3.8 .55 |.
2.8 3.6 .25 27. LE |...... 1.55
428 3.8 25 28. 1.5 [ 3.6
3.0 3.5 .2 . 29. 1.6 [3.6
3.4 3.2 2 30. 1.6513.7
31. .. 3.4
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Daily discharge, in second-feet, of South Fork of North Fork of Sun River near Augusta,
ont., for 1911 and 1912,

Day. May. | June.|July. | A Sept.| Oct.

g

Day.

May. | June.| July.

Aug. |Sept.

Oct,

235 | 128 148
200 | 128 148
200 { 128 148
275 | 148 148
235 | 151 148
235 | 154 148
235 | 157 145
235 | 160 145
200 | 163 145
200 | 167 145
200 170 145
170 | 166 145
1 162 145

Day. Apr. | May. | June.|July.| Aug. | Sept.

1,790 | 860 255| 148
1,700 | 785 | 255| 155
1,520 | 645] 235 | 162
1,260 | 606 | 285 | 170
1,340 | 568 | 200 | 170
1,430 530 | 200| 170
1,520 | 492] 200| 170
1,880 | 465 185 | 170
2,160 | 440 185 | 170
1,970 | 415| 185 | 170
1,700 | 390 | 185| 170
1,090 [1,790 | 390 | 185 170
1,090 (1,970 | 342 185 | 170
1,260 (1,700 | 342| 170 | 170
5. 1,610 |1,430 | 342] 170 | 170

Nore.—Daily discharge determined from a well-defined rat: :
during 1911 and four made during 1912. Discharge interpolated fer days for which gage heights are
missing. Discharge Oct. 7-31, 1911, estimated from gage height Oct. 6, and discharge measurement Oct. 28,

Monthly discharge of South Fork of North Fork of Sun River near Augusta, Mont., for
1911 and 1912.

curve based on one measusement made

Discharge in second-feet.

Run-off

Month. (total in ;*afy'f'
Maximum. | Minimam. | Mean. acre-feet).
1911
b BN e ) S 935 645 71.7 711 | B.
JUNe. . 2,740 1,090 | 1,880 112,000 | B.
151 3 PPN 1,090 235 487 ,900 | B.
August, ..o 275 128 176 10,800 | B.
September.. . ... ... ... ... 170 128 146 8,690 | C.
(6117017 S N 148 130 141 8,670 | C.
The pPeriod. .. ...overeeiiiii e i e aeiaiieiens]emcineneene]ieeaaeaas 171,000
1912. )
April 14-30. . .o 342 170 241 8,130 | A.
B e e en et et aeaaananaaaaaaaenaas 2,350 208 | 1,340 82,400 | A.
JUNC. oo oo 2,160 785 | 1,420 84,500 | A.
51 PN 860 235 399 24,600 | A.
August.....oooiii it 255 148 177 10,900 | B.
September. ... ..ot 170 148 166 9,880 | B.
The Period. .« cooeeeeeenieiiiiiieiiiiiaeees]earmieeanaf e e 220,000
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WILLOW CREEK NEAR AUGUSTA, MONT.

Location.—In the NE. § sec.27, T.27 N, R. 7 W., at the Clark Co. ranch, just below
the mouth of Little Willow Creek, and about 7 miles northwest of Augusta.

Records available.—June 8, 1905, to May 14, 1911, and April 1, 1912, to December
31, 1912.

Drainage area.—Not measured.

Gage.—A standard chain on right bank near observer’s house; datum unchanged.

Channel.—Permanent. :

Winter flow.—Noice forms at this station, as a large spring enters the creek just above
the gage.

Diversions.—The adjudicated water rights above this station amount to 86.2 second-
feet from Willow Creek proper and 42.26 second-feet from tributaries. The
United States Reclamation Service has an old right of 2.1 second-feet and also has
filed on the total flow of the creek, subject to the above prior appropriations. No
water is diverted from Willow Creek proper below the station, the amount used
by the United States Reclamation Service being diverted from Sun River below
the mouth of Willow Creek.

' Storage.—Willow Creek dam, located about 2 miles below the station, provides a
reservoir with a capacity of 84,320 acre-feet for use on the Fort Shaw unit of Sun
River project.

Accuracy.—Conditions for obtaining accurate discharge data are excellent.

Discharge measurements of Willow Creek near Augusta, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. heigit. charge.
Sec.ft. Sec.ft.
Mar. 29 54 {| July 12 40
May 23 283 || Aug. 14 12.2
29 153
Daily gage height, in feet, of Willow Creek near Augusta, Mont., for 1912.
[Elizabeth Ireland, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov
0.95 1.0
.95 1.1
.95 1.1
1. 1.1
1. 1.1
1. 1.1
1 1.1
1.1
1.1

[t at o
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov.
33 124 36 23 12 13 13
38 112 40 25 12 13 17
33 112 38 25 12 13 17
33 100 33 23 13 13 17
33 100 40 21 13 13 17
33 88 36 19 13
33 88 19 13
38 88 36 19 12
53 88 36 19 12
58 83 31 19 12
53 78 33 19 12
50 76 33 17 12
48 73 33 17 13
48 68 36 17 13
48 68 36 15 13
56 76 38 15 13
58 58 38 13 12
56 58 33 17 12
58 53 33 19 12
78 48 33 17 12
280 38 33 15 12
280 33 31 13 12
254 29 29 13 12
192 27 27 12 13
192 25 25 12 13
192 2 25 12 13
178 21 23 12 13
164 17 23 12 13
157 17 21 12 13
150 17 21 12 13
136 oeunen. 19 12 oieeenns

Norte.—Daily discharge determined from a fairly well-defined rating curve.

Monithly discharge of Willow Creek near Augusta, Mont., for 1912.

Discharge in second-feet.

Month. (total in '}x
Maximum. | Minimum. | Mean, | 2cre-feet).
.............................................. 37 16 29.3 1,740 | B.
280 33 100 6,150
124 17 62.9 3,740 | B.
40 19 31.8 1,960 .
25 12 16.6 1,020 | B.
13 12 12.5 744
15 13 13.8 848 | B.
November 1-9..... 17 13 6.6 296 | B
The period. . . .oeoemnenn it iiiaiieceeee]ecececnanaaaeancccercenalensnececan 16, 500

SMITH CREEK NEAR AUGUSTA, MONT.

Location.—In the NW. } sec. 17, T. 19 N., R. 8 W, at a point 1 mile above J. W.
Nixon’s ranch, 16 miles southwest of Augusta, Mont.

Records available.—April 14, 1906, to November 16, 1912.

Drainage area.—26 square miles.

Gage.—Inclined staff fastened to a bowlder on the left bank just above the ford,

Channel.—Shifts during high stages.

Discharge measurements.—Made by wading.

Winter flow.—Open entire year.
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Diversions.—The ordinary summer flow of this creek is practically all used for
irrigation, but no water is diverted above the gaging station. The United States
Reclamation Service has filed on the total unappropriated flow of the creek. The
adjudicated rights prior to those of the United States Reclamation Service amount
to 64.25 second-feet from Smith Creek proper, 46.40 gecond-feet from Ford Creek,
and 8.12 second-feet from two small tributaries.

Discharge measurements of Smith Creek near Augusta, Mont., in 1912,

Ga Dis- : Gage | Dis-
Date. Hydrographer. heig%:‘:. charge. || Date. Hydrographer. height, | charge.
Feel. | Sec.-fi. Feel. | SecHt.
Mar. 28 | B. E. Jones............ 0.43 11.6 || June 28 [ B. E. Jones............ 0.81 36
May 21 |..... [ 1 S 1.83 283 Aug. 12 |..... [ [, S P .64 17.2
30 [..... [ 13 SR, 1.30 133
Daily gage height, in feet, of Smith Creek near Augusta, Mont., for 1912.
[Mrs. J. W. Nixon, observer.]
Day. Mar, } Apr. | May, | June, | July. | Aug. | Sept. | Oct. Nov.
0.42 0.88 1.2 0.8 0.65 0.6 0.6
.45 .88 1.15 .9 .65 . .6
.45 .85 1.1 .95 .85 . .6
.5 .85 11 .9 .65 .6 .6
.5 .88 110 .9 .65 .6 .6
.55 .90 1.08 .85 65 .6 .6
.65 .90 1.05 .8 .62 .6 .6
.8 1.02 1.05 .8 .62 .6 .65
1.0 1.10 1.05 .8 .62 .6 .7
115 1.11 1.05 .8 .62 .6 .7
115 1.2 1.05 .8 .62 .6 .7
1.05 1.2 1.05 .8 .60 .6 .7
1.05 1.15 1.0 .80 .6 .6 .7
1.0 1.15 1.0 .82 .6 .6 .75
1.0 1.15 L0 .82 .6 .6 .75
.95 115 1.0 .82 .6 .6 .5
.9 1.18 1.0 .80 .6 .6 .8
.8 1.18 1.0 .8 .6 .6 8 L
.75 1.18 .95 .7 i .8 .8
7 2,10 .95 .75 .7 .6 .8
.75 1.8 .9 .75 .65 .6 8
.8 2.5 .9 .75 .65 .6 .8
.80 2.1 .90 7 .6 .6 .8
.82 1.9 .88 . .6 .6 .8
.82 1.7 .85 .7 .6 .6 .85 1.
.85 1.6 .85 .7 .6 .6 .85 1.
.85 1.55 .8 .7 .6 .6 .85
.85 1.5 .8 .7 .6 .6 .85
.88 1.4 .8 .7 .6 .6 .8
.88 1.3 .8 .65 .6 .6 .8 .
........ 1.25 |o.o.... [ T PO, .8

Daily discharge, in second-feet, of Smith Creek near Augusta, Mont., for 1912,

Day. Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov.
10 59 108 34 18 14 14 34
12 59 97 48. 18 14 14 34
12 54 86 57 18 14 14 34
15 54 86 43 18 14 14 28
15 59 86 48 18 14 14 28
19 62 82 14 18 14 14 28
28 62 76 34 16 14 14 28
47 84 76 34 16 14 18 23
80 98 76 34 16 14 23 23

108 98 7% 34 16 14 b} 8
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Daily discharge, in second-feet, of Smith Creek near Augusta,

Mont., for 1912—

Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept Oct. | Nov.
119 76 34 16 14 23 34
119 76 34 14 14 23 34
108 66 34 14 14 23 34
108 66 37 14 14 28 34
108 66 37 14 14 28 34
108 66 37 14 14
1156 66 34 14 14
115 66 34 14 14
115 57 28 23 14
364 57 28 23 14
274 48 28 18 14
434 48 28 18 14
364 48 23 14 14
304 45 23 14 14
244 41 23 14 14
216 41 23 14 14
202 34 23 14 14
188 34 23 14 14
160 34 23 14 14
133 34 18 14 14
120 fo....... 18 4 f.eeee..

Nore.—Daily discharge determined from a rating curve well defined below 300 second-feet. Discharge

Mar. 1-27 estimated at 10 second-feet.

Monihly discharge of Smith Creek near Augusta, Mont., for 1912,

[Drainage area, 26 square miles.]
Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per ; i racy.
Maximum.| Minimam. | Mean. | square i rotetin
g area.

a7.0 0. 269 0.31 430 | D,

a’7.0 .269 .29 403 | D.

10.0 .385 .44 615 | D.

52.0 2.00 2.23 3,090 | A.

484 153 5.88 6,78 9,410 | B.

108 34 63.9 2. 46 2,74 3,800 | A.

57 18 32.3 1.24 1.43 1,990 | A

23 14 15.9 .612 .71 978 | A,

14 14 14.0 .538 .60 833 | A.

41 14 27.7 1.07 1.23 1,700 | A.

34 30.8 1.18 .70 977 | A.

8 i T-0 730 1T U ORI IR PPN PRRPOUURP M 24, 200
o Estimated.

SOUTH FORK OF SUN RIVER AT AﬁGUSTA, MONT.

Location.—In sec. 17, T. 20 N., R. 6 W., at the highway bridge on the road from
Augusta to Craig, Mont., about half a mile from Augusta.
Records available.—December 2, 1904, to December 31, 1912, except during frozen

periods.
Drainage area.—Not measured.

Gage.—The original gage was spiked to the cribwork of the right abutment on the
downstream side of the bridge; a new gage was installed April 17, 1907, at a
different datum and was used during 1907 and 1908; records for 1909-1912 are

referred to the old gage.
Channel.—Shifting.
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Discharge measurements.—High-stage measurements are made from the bridge
at the gage. Low-stage measurements are made by wading.

Winter flow.—Affected by ice. )

Diversions.—Water is diverted to irrigate the valley lands both above and below the
station. During dry seasons the entire summer flow is utilized. Adjudicated
water rights above the station amount to 70.16 second-feet from South Fork of
Sun River proper and 196.68 second-feet from tributaries. Below the station there
are adjudicated rights amounting to 50.70 second-feet, all from South Fork of
Sun River direct.

Accuracy.—Results good.

Discharge measurements of South Fork of Sun River at Augusta, Mont., in 1912,

Ga| Dis- e | Dis-
Date. Hydrographer. | p 688 | /o, || Date. Hydrographer. |y o880 | foF
Feet. | Sec.-ft. Feet. | Sec.-ft.
Mar. 29 | B. E. Jones............ al 64 98 || June 21 | B. E. Jones............ 1.88 134
May 22 d 1,600 || Aug. 5 d 1.52 46
31 442 26 1.28 17.3
a May be affected by ice. b Overflow channels not passing gage included.

Daily gage height, in feet, of South Fork of Sun River at Augusta, Mont., for 1912,
[W. J. Auchard, observer.}

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.5 1.7 2.5 1.7 1.5 1.2 1.4 1.6
1.5 1.7 2.5 1.8 1.5 1.3 1.5 1.6
1.5 L7 2.3 1.7 1.6 1.3 1.5 1.7
1.4 1.6 2.4 1.8 1.6 1.3 1.6 1.7
1.5 1.7 2.3 1.8 1.6 1.6 1.6 1.5
1.5 1.7 2.3 1.8 1.5 1.5 1.5 1.6
1.4 1.7 2.2 1.8 1.4 L5 1.6 1.6
1.4 1.7 2.1 1.7 1.5 1.4 1.6 1.6
1.4 1.8 2.2 1.7 1.5 1.4 1.6 1.6
L5 2.0 2.2 1.7 1.4 1.4 1.6 1.5
1.5 2.0 2.1 1.7 1.4 1.3 L5
1.5 1.9 2.1 1.7 1.3 1.4 1.6
1.5 1.9 1.9 1.6 1.4 1.4 1.6
1.4 1.8 2.0 1.7 1.4 1.4 1.6
1.5 1.9 2.0 1.7 1.3 1.4 1.6
1.5 1.9 2.0 1.7 1.3 1.3 16
1.5 2.0 2.0 1.7 1.2 1.4 1.6
1.6 2.0 1.9 1.6 1.3 1.4 1.6
1.5 19 1.9 1.7 1.4 1.4 1.6
1.6 2.1 1.9 1.7 1.4 1.4 1.6
1.6 3.8 1.9 1.7 1.4 1.3 1.6
1.6 3.9 1.9 1.7 1.3 1.4 1.6
1.6 3.3 1.7 1.6 1.4 1.4 1.6
1.5 2.7 1.8 1.7 1.3 1.4 1.6
1.6 2.9 1.8 1.6 1.3 1.4 1.6
1.6 3.0 1.8 1.6 1.3 1.3 1.5
1.6 2.8 1.8 1.6 1.2 1.4 1.6
1.6 2.7 1.6 1.5 1.3 1.4 1.7
1.5 2.5 1.7 1.6 1.3 1.4 1.7
1.7 2.6 1.7 1.6 1.3 1.4 171

. 2.5 feeueenen 1.6 1.3 |eeecannn 1.4

37228°—wsP 326—14——>5
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Daily discharge, in second-feet, of South Fork of Sun River near Augusta, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
65 120 440 82 44 10 30 60
65 120 440 108 44 20 44 60
65 120 310 &2 60 20 44 82
45 90 370 108 60 20 60 82
65 120 310 108 60 60 60 44
65 120 310 108 44 44 4 60
45 120 260 108 30 44 60 60
45 120 220 82 44 30 60 60
45 160 260 82 44 30 60 60
65 245 260 82 30 30 60 44
65 245 220 82 30 20 44 |
65 200 220 82 20 30 60
65 200 142 60 30 30 60 |.

45 160 180 82 30 30 60
65 200 180 82 20 30 60
65 200 180 82 20 20 44
65 245 180 82 10 30 60 |.
90 245 142 60 20 30 60 |.
65 200 142 82, 30 30 60 |.
90 290 142 82 30 30 60
90 142 82 30 20
90 | 1,840 142 82 20 30
90 | 1,130 82 60 30 30
65 580 108 82 20 30
90 740 108 60 20 30
90 830 108 60 20 20
90 660 108 60 30
90 580 60 4 20 30
65 440 82 60 30
120 510 82 60 20 30

........ 440 |........ 60 20 |eeeenaen

NoTE.—Dajly discharge determined from two well-defined rating curves which merge above 4 feet.
The first applies to May 20 and the second after May 20.

Monthly discharge of South Fork of Sun River near Augusta, Mont., for 1912.

Discharge in second-feet.
Run-off A
Month. (total in rac’g;'
Maximum, | Minimum. | Mean. acre-feet). .
120 45 71.0 4,220 | A.
1,840 90 419 25,800 | B.
440 60 198 11,800 | A.
108 44 78.6 4,830 | A.
60 10 30.0 1,840 | A.
60 10 28.9 1,720 | A.
82 30 56.6 3,480 | A.
82 44 61.2 1,210 | A.
.................................. 54,900

FORD CREEK NEAR AUGUSTA, MONT.

Location.—In the SE. } sec. 31, T. 20 N, R. 8 W, at the ranch of Joseph Ford,
16 miles west of Augusta, Mont. Ford Creek has no tributary.

Records available.—April 11, 1906, to December 31, 1912, except during frozen
periods. ’

Drainage area.—18 square miles.

Gage.—Staff on the left bank near the observer’s house; datum unchanged.

Channel.—8hifting; current swift.
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Discharge measurements.—Made by wading.

Winter flow.—Little affected by ice.

Diversions.—One irrigation ditch with an adjudicated right of 87.50 second-feet and
an ordinary flow of about 5.0 second-feet diverts water from the creek above
the gage. The total adjudicated rights on Ford Creek prior to the United States
Reclamation Service filings amount to 46.40 second-feet. The Reclamation
Service has filed on the total unappropriated flow of the creek.

Accuracy.—As conditions of flow are changeable, frequent discharge measurements
are necessary to properly define the rating curve.

Discharge measurements of Ford Creek near Augusta, Mont., in 1912.

Date. Hydrographer. hgi; ?G. chglrsg;e Date. Hydrographer. hg!‘;ﬁ. ch]g:-sée.

Feet. | Sec.feet. Feet | Sec.-ft.

Mar. 28 | B. E. Jones 0.91 9.5 || June 27 | B.E. Jones............ 1.53 38

May 21 di . 2.25 135 Aug. 9 |..... & (R, L3¢ 22
30 2.07 108

Daily gage height, in feet, of Ford Creek near Augusta, Mont., for 1912.

[Mrs. J. W. Nixon, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept Oct. | Nov.
1.2 1.45 2.15 L5 1.4 1.2 1.15 L35
1.2 1,45 2,05 1.6 1.35 1.2 115 1.36
L2 L4 2.0 L7 135 L2 L15 135
1.25 L4 1.95 1.65 1.35 L2 L15 1.35
1.3 1.5 195 1.6 1.35 L2 1.15 L3
L3 L5 1.95 1.556 1.3 1.2 1.15 1.3
1.3 1.6 1.9 1.55 1.3 115 1.15 L3
1.35 1.6 L9 1. 45 L3 115 L2 L3
1.35 1.6 1.75 L5 L3 115 1.2 1.35
1.35 1.65 L7 L5 1.3 1.15 1.2 1.35
1.3 1.75 1.75 1.45 L3 L15 L25 1.356
L3 1L75 L7 L5 1.3 1.15 1.25 1.4
L2 1.7 L7 1.45 L3 115 1.25 1.4
1.2 1.7 1.65 L5 L3 L.15 125 1.4
L2 17 1.65 15 L3 1.15 1.25 1.4
1.2 1.75 1.7 1.45 L3 1.15 1.25 1.4
1.25 1.8 1.65 L5 L3 115 L3
1.3 1.8 L7 1.45 L3 L15 1.3
1.3 1.8 L6 1.5 1.35 115 1.3
1.35 2.7 1.6 L5 1.4 1.15 L35
1.35 2.45 1.6 1.45 1.3 115 135
1.4 2.5 1.55 L5 L2 1.15 1.35 |.

1.4 2.35 1.6 1.5 L2 1.15 1.4
1.45 2.2 1,55 1.5 L2 115 1.4 |
L5 2.15 L5 1.45 L2 1.15 1.4
L5 2.15 1.55 1.4 L2 1.15 1.4
L5 2.2 L5 1.45 L2 1.15 1.4
L5 2.1 L5 1.45 1.2 1.15 1.35
L5 2.15 L5 1.4 1.2 115 1.35
1. 45 2.1 L5 1.4 1.2 1.15 1.35
.......... 2.1 jeee.e..] 14 L2 j........] L35
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Daily discharge, in second-feet, of Ford Creek near Augusta, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
17 32 119 36 29 17 15 26
17 32 104 46 26 17 15 26
17 29 96 26 17 15 26
20 29 89 51 26 17 15 26
23 36 89 46 26 17 15 23
23 36 89 41 23 17 15 23
23 46 82 41 23 15 15 b
26 82 32 23 15 17 23
26 46 62 36 23 15 17 26
26 51 56 36 23 15 17 26

S 23 62 62 32 23 15 20 26
62 56 36 23 15 20 29
17 56 56 32 23 15 20 29
17 56 51 36 23 15 20 29
62 51 36 23 15 20 29
62 56 32 23 15 20 29
68 51 23 15 23 .
68 56 32 3 15 23
46 36 26 15 28 1.
216 46 36 29 15 26
169 46 32 23 15 26
178 36 17 15 26
152 46 36 17 15 29
127 41 36 17
119 36 32 17 15 29
119 41 29 17 15 29 |.
127 36 32 17 15 29 |.
111 36 32 17 15 26
119 36 29 17 15 26
111 36 29 17 15 26 |.
111 §........ 29 17 feeennnn 26 |..

Nore.—Daily discharge determined from a rating curve well defined for discharges from 15 to 140 second-
feet and fairly well defined at other stages.

Monthly discharge of Ford Creek near Augusta, Moni., for 1912.

. Discharge in second-feet. Runcoff |, con-
Month. (total in
Maximum. | Minimum. | Mean. acre-feet).

1,490
5,170
3,560
2,210
1,350

016
1,330

831

.......... 16,900

ERERS SRR
B SJ i OO 00 bmd bt
i

SUN RIVER CANALS.
FLOWEREE BIG CANAL NEAR AUGUSTA, MOKT.

Location.—In NW. { sec. 27, T. 21 N., R. 6 W_, 300 feet below where the Augusta-
Chouteau road crosses the canal and about 4 miles north of Augusta.

Records available.—June 6, 1912, to October 25, 1912.

Gage.—A vertical staff nailed to a post driven into the bed of the canal.

Channel.—Practically permanent on account of the low velocities of the canal.

Discharge measurements.—Measurements are made by wading near the gage.

Winter flow.—None.

Diversions.—No water is taken out of the canal between the headworks and the
station.

Aceuracy.—The conditions for obtaining accurate discharge data are excellent,.
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Discharge measurements of Floweree Big canal near Augusta, Mont., in 1912,

Date. Hydrographer. rgﬁ& oh];irsg".
Feet, Sec.ft.
June 6 3.98 51
July 11 3.82 43
Aug. 26 113 58

NoTE.~Observer notes that on Aug. 7 with a gage height of 2.58 feet there was no water flowing, so the
point of zero flow was assumed at 2.60 feet.

Daily gage height, in fect, and discharge, in second-feet, of Floweree Big canal near Augusta,

Mont., for 1912.
[L. M. Wagner, observer.|

June.

Gage | Dis-
height.  charge.

4.16 59
4.05 54 |.

4.05 54

4.1 66

4.1 56

4.1 56

4.1 56

4.1 56

......... 74

92

92

92

92

89

86

July. August.
Gage | Dis- Gaie Dis-
height. | charge. | height. | charge.
86 4.5 76

o feeecacen 42

g 3.55 32

.0 | 7355 32

N | N IO 31

3.50 | 30

...... .| 30

3.48 29

........ 27

3.38| 25

25

25

22

19

18

cecensen 3.13 17

40 | 52]........] 59 |..... .es| 16

........ 3.08 15

40 cereeese| 14

........ 13
4.0 52 |........ 58
........ 52 4.1 56
4.0 52 |eceenn 56
........ 51 4.1 56
50 |........ 58
63 4.15 59

........ .0

2.26 .0

vessenss .0

cecnans .0
........ 85
4.40 71
........ 42
3.03 13

cevsesss 9.0

2.78 4.9

2.4

.0

.0

.0

5.0

9.9

9.4

8.8

6.6

4.3

o Discharge measurement.

NoTtE—Gageread Nov. 2-26 but no water was flowing, so gage heights are omitted. Dailydischarge deter-
mined from a well-defined rating curve. 1808ag0 helgly v

Monthly discharge of Floweree Big canal near Augusta, Mont., for 1912.

Discharge in spcond-feet. Run-oft recu
Month. (total in Ta cy.-
Maximum, | Minimum. | Mean. | 3cre-feet).
June 6-30. 92 52 63.8 3,180 | A.
July. ... 86 34 51.2 3,150 | A,
August.. 8l 0 49.8 3,060 | A.
tember. . .- 59 1.0 28.5 1,580 | A.
LT B T P 71 (1] 8.85 439 | B.

NorE.—Canal dry after Nov. 1.
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CROWN BUTTE CANAL AT RIEBELING, MONT.

Location.—In NW.}sec. 8, T.20 N., R.4 W., at the new railroad station of Riebeling,
about 15 miles east of Augusta. The gage is about half a mile below the head of
the canal. .

Records available.—June 3, 1912, to September 30, 1912.

Gage.—A staff gage nailed to a post near the left bank.

Channel.—Permanent.

Discharge measurements.—Made by wading at the gage.

Winter flow.—None.

Diversions.—No water is diverted from the canal above the station.

Accuracy.—Conditions for obtaining accurate discharge data are excellent.

Discharge measuremenis of Crown Buite canal at Riebeling, Mont., in 1912.

Date. Hydrographer. hgiz%&. c]gisg;.
Feet. Sec.ft.
June 3 3.00 34
i 3.36 63
July 15 3.18 46
Aug. 28 3.08 39

Daily gage height, in feet, and discharge, in second-feet, of Crown Butte canal at Ricbeling,
Mont., for 1912.

[C. F. Eder, observer.]

June. July. August. September.
Day.
Gage | Dis- | Gage | Dis- | Ga Dis- | G Dis-
height. | charge. | height. | charge. | height. | charge. hei;ﬁ. charge.

O bt bkt bk okt

BEOS05 SRIRE SEE55 Shono IRBSLH SLLEE
EEEER E8888 k5535

bk b ek e ek e o ek ok o
PRPN PPPPN PNPPR PPN PPN PEEER
Hv—n—:gg
b ek ek

SCER 2222
B AG H@EEE meRRe Beeee sRRRs GSRRE

COOOR bRk OOCHhh OOCOOO O®OMN® KOWNN

SHERE HEHB8S SENRE KXERR RRR8E ¥
RGOS SOOO0O0 CONSO NOOOO OO0 OO0

EHRRRE SRBES BRRER HH5EE BXEE: SRL&S
OO PP ONNNN [~ ¥~ X~ ¥~ Rw] WD Ot
WPWRIIL PPPN PROKN PRRPN NRNOR PRREE
CES288 22388 TIRRE 2LRRY SBBRYY I33HR
BEBUBE UBEE SRYNE BRERE LuVEN [¥z68
NN OO OOOhn o RO OO, by O CACNoD s

PUWIWH WWHWP WWIWW  WEWWW  WWWRW LWL

otk ek okt ek

NotE.—Daily discharge determined from a rating curve well defined above and poorly defined below a
gage height of 3 fest. Discharge Sept. 30 estimated.
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Monthly discharge of Crown Butte canal at Riebeling, Mont., for 1912.

Discharge in second-feet.

Bunoff 1 con-

Month. (total in Tac
: . acre-foet). |T36Y-

Maximum. | Minimum, | Mean.

62.6 24.5 38.9 A,

45.6 38.8 4.5 2,610 | A.

43.5 14.8 31.2 , AL

47.9 3.4 1.1 B.

CROWN BUTTE CANAL NEAR SIMMS, MONT.

Location.—In the SW. { sec. 8, T. 20 N., R. 3 W., where the county road crosses the

canal, about 6 miles above Simms, and 8% miles along the canal, below the head-
" works of the canal.

Records available.—June 9, 1912, to August 17, 1912.

Gage.—A vertical staff nailed to the bridge near the center of the canal.

Channel.—Shifts slightly.

Discharge measurements.—Measurements are made by wading near the gage.

Winter flow.—None.

Diversions.—During 1912 no water was taken from the canal for use above this station,
the losses being due to leakage.

Accuracy.—The results obtained should be fairly good.

Discharge measurements of Crown Butte canal near Simms, Mont., in 1912.

Date. Hydrographer. h?igi?:. ch];risg‘e.
Feet. Sec.-ft.
June 3 3.00
July 15 3.28 35
Ang. 1 3.2 32
28 3.19 31

Note.—The following points were computed, by Kutter’s formula, from data observed on Jume 3.
Gage height 2 feet, discharge 4.5 second-feet; gage height 2.50 feet, discharge 14.0 second-feet.

Daily gage height, in feet, and discharg{e, m s;fond—feet, of Crown Butte canal near Simms,
ont., for 1912.

[Wm. A. Thorp, observer.]

June. July. August. September.

Day.
i Gaie Dis- | Gage'| Dis- | Gage | Dis- | Gage | Dis-
t. | charge. | height. [ charge. | height. | charge. | height. | charge.

o2
]
o0

©O VSN

v

CODOD  rmimt

WWWHE WO LIt
BB RO B DD DO OB DO DD -3 S SY
(4]

-

-~

w

e

L
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Daily gage height, in feet, and discharge, in second-feet, of Crown Butte canal near
Svmms, Mont., for 1912—Cont1nued

June. July. August. September.

Day.
Gage | Dis- | Qage | Dis- | Gage | Dis- Ga%;a Dis-
height. | charge. | height. | charge. | height. | charge. | height

OOMMCA?S
b
NN = DN N

Lt mt -t

00008000 00IWOIW L IONWES
Lo NN NONNN NORNS
(X

SHY8R susue

00000 Wa 1 oo OOt
Gomagettese G0pIENNs EEoEEsE

NorE.—Daily discharge obtained by shifting-channel methods June 10 to July 14 and from a fairly well-
defined rating curve after July 14. Discharge interpolated A

Monthly discharge of Crown Butte canal near Simms, Mont., for 1912.

Discharge in second-feet.

- Run-off Accue
Month. (total in racy.
Maximum, | Minimum. | Mean. | 2CTefeet). ’

et
(]
—
=4

8

L4
B8R
=121}

o«
£8
wEo

SUN RIVER CANAL NEAR SUN RIVER, MONT.

Location.—In SE. } sec. 28, T. 21 N., R. 1 W., about half a mile up Sun River from
the town of Sun River. The gage is located about half a mile below the head
of the canal.

Records available.—June 4, 1912, to November 9, 1912.

Gage.—A vertical staff nailed to a post driven into the bed of the canal.

Discharge measurements.—Made by wading at the gage.

Channel.—Fairly permanent.

Winter flow.—None.

Diversions.—No water is diverted from the canal above this point.

Accuracy.—Results good.

Discharge measurements of Sun River canal near Sun River, Mont., in 1912.

Date. Hydrographer. hgg%%_ ch]glfg-e. Date. Hydrographer. hgiga%:‘,. ch];ge.

Feet. | Sec. ~ft
.Luly 19 | B.E. Jones............ 2.66

June ¢
1 ug. 29 |..... ;[ R 2.09 106

u
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d-feet, of Sun River canal near Sun River,

Mons., for 1912.

[R. L. Lange, observer.}

Jeet, and discharge, in secon:

Daily gage height, in

November.

Dis-
t./charge.

October.
ight

Dis- | G
charge |hei

September.

Dis- | G
charge |he:

6.

833%% 33288 25399 LIRAR KRAAR =zes

cicicicicd cdciciciod cimimicied cicied—m clciticied ciciededcd

Dis- | G

0
2
% nenREe
+3 ,M SIKSe8
B ==
2| &8s annass
G.-W cicdoiciaicd
& e
.| Az KES78%
.W. S
- m.mv S8/Rk2!
°s
Y]
=
4 mw
%
£

discharge determined from a well-defined rating curve. Discharge interpolated for days

aily
gage heights are missing.

Nore.—D:
for which

Accu-

racy.

Run-off
(total in
acro-feet).

7,870

Discharge in second-feet.

“Maximum. | Minimum. | Mean.

Monthly discharge of Sun River canal near Sun River, Mont., for 1912.

Month,

June 4-30.....

J
A
Se;

.
.
.
.

y.....
November 1-9. ...

The period...........

SUN RIVER CANAL AT VAUGHN, MONT.

Location.—In the SW. }sec. 13, T. 21 N,, R. 1 E,, at Vaughn.

The station is just

above the point at which Sun River canal empties into Muddy Creek.

Records available.—July 1, 1912, to August 31, 1912.
Gage.—A vertical staff driven into the bed of the canal near the left bank.

Channel.—Permanent.
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Discharge measurements.—Made by wading near the gage.

Winter flow.—None.

Diversions.—All water used is diverted above this station, the results here showing
the amount of water wasted.
Accuracy.—Conditions for obtaining accurate discharge data are excellent. The
results for 1912, however, are only fair, as there were not enough discharge meas-

urements to accurately define a rating curve.

Discharge measurements of Sun River canal near Vaughn, Mont., in 1912.

Date. Hydrographer. hgiag ?:. cﬁjaisg-e.
Feet. Sec.-ft.
July 22 2.89 15.4

Aug. 30

2.25 1.30

Daily gage height, in feet, and discharge, in second-feet, of Sun River canal at Vaughn,

Mont., for 1912.
[E. L. Moore, observer.]

July. August. l
Day.
Gage Dis- | Gage
height. | charge. | height.
2.15 0.4
2.0 .0
2.2 .8
2.1 .0
2.45 4.2
2.6 7.0
2.85 14.2
2.8 12.5
2.9 15.8
2.45 4.2
2.0 .0
2.1 .0
2.6 7.0
2.5 5.0
2.75 11.0

July. August.
Gage Dis- | Gage Dis-
height. | charge. | height. | charge.

2.9 15.8

2.8 12.5

2.95 17.6

2.85 14.2

. 2.9 15.8
2.9 15.8 2.8 12.5
2.55 6.0 2.7 9.5
2.3 2.0 2.85 14.2
2.6 7.0 2.75 1.0
2.75 11.0 2.65 8.2
2.8 12.5 2.7 9.5
2.4 3.4 2. 55 6.0
2.3 2.0 2.6 7.0
2.35 2.7 2.5 5.0
2.1 .0 2.4 3.4
2.3 2.0 2.25 1.4

Nork.—Daily discharge determined from a fairly well-defined rating curve.

Monihly discharge of Sun River canal near Vaughn, Mont., for 1912.

Discharge in second-feet.

Run-off

Month. (total in f}a‘:}c}l'

Minimum. | Mean, | 3crefeet). '
L 2 0 5.85 128 | B.
August.. .o 0 7.93 488 | B.

MARIAS RIVER BASIN.

MARIAS RIVER NEAR SHELBY, MONT.

Loecation.—In sec. 20, T. 31 N., R. 2 W., at the highway bridge near James A. John-

son’s ranch, 7 miles south of Shelby, Mont.

Records available.—April 4, 1902, to June 30, 1906; March 21 to December 31; 1912.

Drainage area.—2,610 square miles.
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Gages.—A standard chain gage fastened to the up-stream gué,rdmil‘vof the bridge was
read during 1905-6; a Bristol automatic and a staff gage were set when the station
was reestablished in 1911. The new gages are at practically the same datum as
the old gage.

Channel.—Straight for 100 yards above and 200 yards below the station; right bank
sandy, sloping, and liable to overflow; left bank high and protected by sheet
piling and a plank wall. Bed composed of sand and gravel with some cobble-
stones. Liable to shift after freshets. Ounly one channel at all stages. Current
is of moderate velocity and sets toward the left bank as it rounds a sharp curve
some distance above.

Discharge measurements.—Made from highway bridge, lower chord of which is
about 15 feet above low water.

Winter flow.—Affected by ice.

Cooperation.—Several measurements were furnished by the engineers of the Valier-
Montana Land & Water Co.

Accuracy.—Results good.

Discharge measurements of Marias River near Shelby, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. : Hydrographer. height. | charge. Date. Hydrographer. heig’];;\t. charge.
|
Feet. | Sec.~ft. Feet. | Sec.ft.
Mar. 24 W. A. Lamb ) 500 || Aug. 31 | R. O. Crawford........ 2.84 320
May 4 '..... do........ . 1,530 || Sept. 17 |..... o (O 3.09 481
July 13 | C. 8. Heidel............ 850 || Nov. 15 | T. R. Neiswander...... 3.69 920

o Ice present.

Daily gage height, in feet, of Marias River near Shelby, Moni., for 1912,

[Orin Hughes, observer.]

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov. Dec.

4.2 4.5 5.4 4.2
4.3 4,45 53 4.2
4.35 4.4 5.3 4.2
4.4 4.3 5.2 4.1
4.4 4.3 5.1 4.0
4.2 4.2 5.1 3.8 [eeennnn 3.2

......... 4.2 4.8 3.8 3.3 3.25
3.8 4.5 4.7 3.8 3.1 3.45
4.0 5.5 4.8 3.8 3.05 3.0
4.2 5.3 5.0 3.7 3.15 3.2
4.6 4.4 4.9 3.6 3.15 3.2
5.0 4.5 4.9 3.6 3.1 3.1
4.8 4.3 4.8 3.5 3.1 3.2
4.4 4.3 4.9 3.5 feeeaannn 3.2
4.2 5.3 4.9 3.5 3.1 3.15
4.25 5.8 4.7 3.5 3.15 3.1 3.15
4.3 5.9 4.5 3.5 3.2 3.1 3.2
4,35 5.9 4.4 3.5 3.3 3.1 3.2
4.4 6.0 4.2 3.4 3.2 3.1 3.4
4.35 5.9 4.2 3.5 3.1 3.3 3.35
4.3 7.0 4.2 3.6 3.1 3.2 3.35
4.3 8.0 4.2 3.8 3.1 3.2 3.4
4.3 7.6 4.2 3.6 3.0 3.3 3.4
4.3 6.9 4.1 |........ 2.9 f........ 3.4
4.4 6.4 4.1 3.6 2.9 3.35 3.4
4.4 7.0 4.1 3.5 2.9- 3.2 3.4
4.4 6.0 4.0 3.5 2.9 |.eeiion 3.35
4.4 6.0 4.0 b 35 P 3.4
4.4 6.0 4,0 3.3 2.8 Jeevnnnnn 3.4
4.5 5.7 4.0 3.2 2.8 |oeenn.on 3.3

........ 5.5 |euvaeenn 3.2 2.85 |........| 3.3

NOTE.—Mar. 25-29 and Dec. 2-3, gage heights distorted by ice.
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for 1912.

Day. Msar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,480 | 1,820 | 2,990 | 1,480 | 620 300 540 585 420
1,590 | 1,760 | 2,850 | 1,480 620 330 540 660 |........
1,640 | 1,700 | 2,850 | 1,480 | 700 360 540 620 |..o.oos
1,700 | 1,590 | 2,710 | 1,370 780 420 535 685 [........
1,700 | 1,590 | 2,580 | 1,260 730 485 535 L L
1,480 | 1,480 | 2,580 | 1,060 670 550 530 585
1,270 | 1,480 { 2,190 { 1,060 | 620 585 530 550 |.
1,060 | 1,820 | 2,060 | 1,060 | 480 | 740 530 | 550 |.
1,260 | 3,130 | 2,190 | 1,060 450 420 525 550 |
1,480 | 2,850 | 2,450 960 515 550 525 620 |.
1,940 1,700 | 2,320 870| 515| 550{ 520 960 |.
2,450 | 1,820 | 2,320 870 480 480 520 870 |.
2,190 | 1,590 | 2,190 780 480 550 520 825 |.
1,700 | 1,590 | 2,320 780 480 550 515 825
1,480 | 2,850 | 2,320 780 480 515 515 960
1,540 | 3,550 | 2,080 780 515 480 515 825
1,590 | 3,690 | 1,820 780 550 480 550 740
1,640 | 3,600 { 1,700 780 620 480 550 740
1,700 | 3,830 | 1,480 700 550 480 z& 780
1,640 | 3,600 | 1,480 780 480 620 740
1,500 | 5,230 | 1,480 870 480 550 660 660 |.
1,500 { 6,630 1,480 | 1,060 480 550 700 620
1,590 | 6,070 | 1,480 870 420| 620 700 620
1,500 | 5,000 | 1,370 870 360 640 700 640 |
1,700 | 4,390 | 1,370 870 360 680 700 660
s 1,700 | 5,230 | 1,370 780 | 360 550 700 620 |.....
1,700 | 3,830 | 1,260 780 | 360 55 | 660 420 |,
1,700 | 3,830 | 1,260| 620 330| 550 700| 515|........
......... 1,700 | 3,830 | 1,260 620 | 300 545 700 700 |........
1,580 | 1,820 | 3,410 | 1,260 550 | 300] 545 620| 62 |....o.. .
1,260 |........ 3,130 {..enennn 550 | 330 |........ 620 }........0.o.....

Nore.—Daily discharge determined from a rating curve well defined below gage height 4.5 feet, and

fairly well defined above 4.5 feet. Discharge interpolated for days for which gage heights are missing.

Monthly discharge of Marias River near Shelby, Mont., for 1912.

Discharge in second-feet.
Run-oft A cou.
Month. (total in "
Maximum. | Minimum, | Mean, | 8cre-feet).
1,060 1,640 97,600 | A.
1,480 | 3,160 194,000 | B.
300 407 30,600 | A
g% ggg 31,100 %.
420 674 40,100 | A.
...................... 604,000

TWO MEDICINE RIVER AT FAMILY, MONT.

Location.—In the NE. 1 NE. { sec. 2, T. 31 N, R. 9 W, at the Holy Family Mission,
16 miles southeast of Browning, Mont., and about 6 miles above the mouth of

Badger Creek, the nearest tributary.
Records available.—April, 1907, to December 31, 1912.
Drainage area.—368 square miles.

Gage.—Standard chain on the left bank of the stream directly back of the Mission
buildings; datum of gage was lowered 0.95 foot on July 21, 1808.

Channel.—Gravel.
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Discharge measurements.—Low-water measurements made by wading at section
near the gage; high-water measurements must be made from the old wagon bridge
about 3 miles above the mission.

Winter flow.—Affected by ice.

Diversions and storage.—Water is diverted at a point about 2 miles above the
gage by a ditch which supplies water for about 100 acres of land on the farm at the
Holy Family Mission. The United States Reclamation Service has under con-
struction a project which will use about 200 second-feet of water for irrigating
land north of the stream for the Blackfeet Indians. The water will be diverted
near the mouth of Little Badger Creek,a small tributary entering from the south
above the station. A storage reservoir will be built at Two Medicine Lake near
the headwaters of the stream to augment the low-water flow.

Accuracy.—Results at this station are good except during the winter months.

Discharge measurements of Two Medicine River at Family, Mont., in 1912.

Date. Hydrographer. . hfm. ch])air;e.
Feet. Sec.-ft.
Mar. 22 a1.57 62
July § 2.46 442
Sept. 16 1.8 151
Dec. 18 1.75 105
a Jce present.
Daily gage height, in feet, and dzschargl in second-feet, of Two Medicine River at Family,
ont., for 1912.
[J. J. Kittson, observer.]
April, May. June, July. October.
Day.
Gaie Dis- Gaie Dis- Ga.ie Dis- Gaﬁe Dis- Gaﬁf Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.6 84 3.15 820 3.5 1,080 2.65 508 1.65 96
.. 2.2 280 3.0 720 3.7 1,230 2.75 565 1.7 107
. 2.7 535 | 2.7 535 | 3.6 | 1,150 2.65 5081 1.75 121
. 2.55 452 2.75 565 3.45] 1,040 2.6 480 1.75 121
. 2.35 350 2.95 688 3.3 925 2.55 452 1.7 107
. 2.4 37 3.1 785 3.15 820 2.45 400 1.75 121
. 2.5 425 3.45 | 1,040 3.05 752 2.25 302 1.65 98
. 2.6 480 3.8 1,320 3.1 785 2.25 302 1.7 107
3.0 720 4.2 1,680 3.15 820 2.2 280 1.7 107
3.4 1,000 4.2 1,680 3.451 1,040 2.35 350 1.75 21
3.6 1,150 3.8 1,320 3.55 | 1,110 2.15 260 1.7 107
3.6 1,150 3.9 1,400 3.3 925 2.1 240 19 167
3.4 1,000 3.9 1,400 3.5 1,080 2.15 260 1.8 135
2.6 480 3.9 1,400 3.25 890 2.1 .51 I PN R
2.85 625 4.1 1,580 3.3 925 2.3 325 |ieeiriiifonnnenns
3.05 752 4.2 1,680 3.05 752 2.2 280
2.9 656 4.2 1,680 3.05 752 2.25 302
3.1 785 4.1 1,580 2.95
2.95 688 4.2 1,680 2.9
2.7 535| 4.4 | 1,860 | 2.85
2.85 6251 5.4 | 2,80| 2.7
3.05 752 4.5 1,950 2.75
3.4 { 1,000 43 | 1,770 2.65
3.35 962 4.0 1,490 2.7
3.25 80| 3.9 | 1,400| 2.75
3.25 890 4.1 1,580 2.8
3.35) 962 4.2 ,680 | 2.7
3.3 925 4.1 1,580 2.65
3.6 | 1,150 3.9 | 1,400 2.65
3.6 | 1,150 3.7 | 1,230| 2.6
. 3.7 | 1,230 1........

NoOTE. —Daﬂ discharge determined from a well defined rating curve. The aocuracy was reduced on
sccount of doubt as to correctness of observer’s readings.
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Monthly discharge of Two Medicine River at Family, Mont., for 1912.

[Drainage area, 368 square miles.]

Discharge in second-feet. Run-off.
: Acecu-
Month. Depth in
Per h : racy.
. ‘s inches on | Total in
Maximum, | Minimum. | Mean. s%re drainage | acre-feet.
' area.
1,150 84 728 1.98 2.21 43,300 | B.
2,800 535 1,400 3.80 4.38 86,100 | B.
1,230 480 780 2.12 2.36 46,400 | B.
565 240 356 . 967 .61 12,000 | B.
167 96 116 315 .15 2,990 | B.

BADGER CREEK NEAR FAMILY, MONT.

Location.—In the NE. } sec. 19, T. 31 N., R. 8 W., near the road crossing, 4 miles
east of Family, Mont.

Records available.—April 20, 1907, to December 31, 1912

Drainage area.—224 square mﬂes.

Gage.—Chain. The original staff gage, established April 20, 1907, and bench marks
were washed out in June, 1908, and a new gage was established July 22, 1908,
about 400 feet farther upstream and at a different datum; as the bench mark
was also destroyed the relation between the two gages could not be determined.
The gage was again washed out on May 25, 1909, and was reset at a different datum
and 400 feet below the old Piegan Mission crossing.

Channel.—Two channels at both medium and low stages; at high stages the stream
flows in several channels.

Discharge measurements.—High-water measurements made from a cable, 4 miles
above the gage; low-water measurements can be made by wading at the ford
above the gage.

Diversions.—The United States Reclamation Service proposes to divert the natural
flow of Badger Creek to irrigate land in the eastern part of the Blackfeet Indian
Reservation north of Birch Creek. .

Accuracy.—High-water measurements are only fair; low-water records are good.

Discharge measurements of Badger Creek near Family, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
June 10 | R. R. Randell........_. 4.91 583 || Sept. 16 | W, A. Lamb........... {1 379 136
July 5 d. PO 4.30 273 || Dec. 18 |..... [ 1S 23,90 120
30 4.00 184

a Ice present.
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Daily gage height, in feet, of Badger Creck near Family, Mont., for 1912.

[0. J. Racine, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
4.0 4.45| 4.9 45 4.0 4.8 3.75 3.85
4.0 4.4 4.9 4.5 4.0 475| 3.8 3.85
4.0 4.4 4.9 4.45| 4.0 3.8 3.8 3.8
4.05| 4.4 4.9 ... 4.0 3.8 3.8 3.8
4.1 4.4 48| 45 4.0 3.8 3.8 3.8
4.051 4.5 4.8 4.4 4.0 3.9 3.8 3.8
4.0 4.55 | 4.8 4.4 4.0 3.75 | 3.8 3.8
4.0 4.7 4.8 4.4 4.0 3.7 3.8 3.9
4.0 5.1 4.8 4.3 4.0 3.75| 3.8 3.9
4.1 5.0 4.9 425 4.0 3.7 3.85 | 3.95
4.4 4.9 4.8 4.25| 4.0 3.75| 3.8 4.0
445 4.9 4.8 4.2 3.95| 3.8 3.85 4.0
4.5 4.95 | 4.8 425 | 3.9 3.75| 3.85 4.0
4.25| 5.0 475 | 4.2 3.9 3.75| 3.8 4.0
4.3 5.1 4.7 4.2 3.9 3.8 3.85 [.ouee .
4.2 5.2 4.6 4.2 3.9 3.8 3.9 |oeeeo...
4.2 5.3 4.6 4.2 4.0 3.8 3.9 |oceeenn.
4.2 5.3 4.6 4.2 4.0 3.8 3.9 |
4.25| 5.35| 455| 415 4.0 3.75 | 3.9 |.......
4.3 5.4 1.5 4.2 3.95| 3.750 3.9 |........
4.3 5.6 4.45 | 4.2 3.9 3.7 3.9 |ooeenn.
4.35 5.4 4.45 4.2 3.9 3.75 3.9 fo......
1.4 5.25 | 4.4 4.15| 3.8 3.8 3.9 |eeeoe..
4.4 5.2 4.4 1.1 3.8 375 3.9 |o.......
435 | 525 44 1.1 3.8 375 3.9 |...... .
4.3 5.2 44 4.1 3.7 3.7 3.9 |oeeinen
4.35 5.2 4.4 4.1 3.7 3.7 3.9 [.o......
4.4 515 | 4.45| 4.0 3.7 3.7 3.9 |oceeeen-
4.4 5.05 | 4.4 4.0 3.75 | 3.7 3.9 foooo...
4.5 5.0 4.5 4.0 3.8 3.75 | 3.9 |eo.....

........ 5.0 [-eeneo.| 4.0 3.75 |ecveeed] B8 |eciilil
Daily discharge, in second-feet, of Badger Creck near Family, Mont., for 1912.
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov,

NotE.—Daily discharge determined from a rating curve well defined below and fairly well defined abhove
a discharge of 300 second-feet. Discharge interpolated July 4.
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Monthly discharge of Badger Creek near Family, Mont., for 1918.
[Drainage area, 224 square miles.]

Discharge in second-feet. Run-off.

Depth in Accu-

racy.
Maximum. | Minimum. ] Mean. | square igfai:;g Total in v

Month.

mile. area.
1.29 15,400 | A
3.7 44,900 | B
2.28 27,200 | B
1.31 15,700 | A
.84 10,000 | A,
.80 9,620 | A
.78 9,280 | A
.37 4,420 | A
............ 136, 000

OUT BANK CREEK AT CUT BANK, MONT.

Location.—In the SW.} SW.} sec. 1, T. 33 N., R. 6 W., half a mile west of Cut
Bank, at the Great Northern Railway bridge, 12 miles above the mouth of Two
Medicine River.

Records available.—August 4, 1905, to December 31, 1912.

Drainage area.—971 square miles.

Gage.—Original gage was an overhanging chain gage on the left bank. On August31,
1911, a staff gage was installed at a new section 200 yards farther upstream and
has since been read.

Channel.—Gravel; shifts in flood.

Discharge measurements.—At high stages made from a cable 300 yards below
the gage; low-stage measurements made by wading.

Winter flow.—Affected by ice.

Diversions.—The intake of the Great Northern Railway’s pumping station is located
50 feet below the gage; the average quantity pumped is about 14,000 gallons an
hour for 18 hours a day, equivalent to a continuous flow of 0.4 second-foot.

Accuracy.—Results as a whole are good.

Discharge measurements of Cut Bank Creek at Cut Bank, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. hei?g'%:t. charge, || Date. Hydrographer. height. | charge.
Feet. Sac.éﬂ. Feet. | Sec.-ft.
Mar. 14 | W. A, Lamb........... a5.35 18.7 || July 6| R. R. Randell.......... 4.71 231
May 3 1l..... L+ 1 YR 4,61 190 July 29 | W. A, Lamb........... 4.46 138
June 12 | R. R. Randell.......... 5.08 | 44 Sept. 22 |..... L4 ) S 4.28 80
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Daily gage height, in feet, of Cut Bank Creek at Cut Bank, Mont., for 1912.
{Jessie Ferris, observer.)

Day Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
PR R 4.9 4.6 5.1 4.95 4.42 4.15 4.30 4.25
5.05 4.6 5.1 4,95 4.45 4,15 4.28 4,32
5.15 4.6 5.1 4,95 4,52 4,15 4.25 4.30
5.0 4.6 5.1 4,88 4.65 4,25 4.25 4.25
5.05 4.6 5.0 4.8 4.6 4.3 4.25 4.2
4,85 4.5 5.0 4.72 4,55 4.30 4.28 4.1
4.6 4.6 5.0 4.70 4.5 4,32 4.30 4.15
4.5 4.8 4.95 4.72 4.45 4.32 4.3 4,12
4.4 4.6 4.95 4.75 4.4 4.30 4.3 4.45
4.5 4.9 5.0 4.7 4.4 4.3 43 ...,
4,65 5.05 5.15 4.7 4.35 4.3 4.25...... .
4.7 5.0 5.1 4.65 4.3 4.3 4.25 [cenunnn.
4.75 5.0 5.1 4.58 4.3 4.3 425 | .......
4.7 5.0 5.1 4,60 4.3 4.3 4.25 [......e.
4.6 4,95 5.10 4.6 4.3 4.3 4.25 |........
4.5 5.06 5.02 4.6 4.3 4.3 4.25
4,55 5.2 4.95 4.6 4.5 4.25 4.22
4,55 5.25 4.9 4.6 4,35 4,25 4.25
4. 55 5.2 4,85 4,55 4.32 4.3 4.28
4.55 5.25 4.85| -4.65 4.35 4.3 4.30
455) 56 | 49 | 465 43 ) 43| 435
455 81 | 49 | 47| 43| 43 | 44
4.55 5.7 4.9 4.7 4.25 4.30 4.40
4,55 5.45 4.9 4.70 4.2 4,32 4.38
4.55 5.3 4.9 4.62 4.2 4.35 4.32
4.55 5.3 4.9 4.55 4.2 4.35 4.30
4,56 5.35 4.85 4.5 4.2 4.32 4.3
4.55 5.45 4.8 4.45 4.2 4.30 4.3
4.6 5.35 4.80 4.42 4,15 4.3 4.30
4.6 5.2 4,88 4.30 4.15 4.3 4.32
........ 5.1 ... 4.42 4.15 )........] 425

Norte.—Relation of gage height to discharge, Mar, 25-28 and Nov. 9 affected hy ice.
Daily discharge, in second-feet, of Cut Bank Creek at Cut Bank, Mont., for 1912.

Day. lMar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
360 125 58
360 1356 58
360 160 58
319 210 78
286 190 90
239 171 90
230 152 96
239 135 96
252 118 90
230 118 90
230 104 90
210 90 90
182 90 90
190 90 90
190 90 90
190 90 90
190 152 78
190 1 78
171 96 0
210 104 90
210 90 90
230 90 90
230 78 90
230 67 98
198 67 104
17 67 104
152 67 96
136 67 90
125 58 90
90 58 90
125 13- 3 R

Nore.—Daily discharge determined from a rating curve well defined below discharge of 500 second-
feet. de;:téharge estimated as follows: Mar. 1-24, 20 second-feet; Mar. 25-28, 400 second-feet; Nov.9-10, 50
second-feet.

37228°—wsp 326—14——6
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Monthly discharge of Cut Bank Creek at Cut Bank, Mont., for 1912:

[Drainage area, 971 square miles.]

Discharge in second-feet. Run-off.
Depth in Accu-
Month. Per s
inches on | Totalin |racy.
Maximum. | Minimum. | Mean. sqran]glaere drainage | acre-feet, Y
* area.

0.12 6,460 | D.

26 13,300 | A.

59 30,600 | B.

43 22,400 | A.

26 13,300 | A.

13 6,520 | A,

10 5,190 | A.

10 5,410 | A.

03 1,320 | B.

............ 104, 000

BIRCH CREEK NEAR DUPUYER, MONT.

Location.—In sec. 28, T. 29 N., R. 8 W., at Shield’s ranch, 12 miles northwest of
Dupuyer, Mont., and about 25 miles above the junction of Birch Creek with Two
Medicine River.

Records available.—July 25, 1907, to December 31, 1912.

Drainage area.—155 square miles.

Gage.—A temporary staff gage was put in July 23, 1908, about 200 feet below the site
of the original gage, which had been washed out by the high water of June, 1908.
The temporary gage was used until October 1, 1908, when a permanent chain gage
wag installed at a point about one-fourth mile farther upstream. A Bristol auto-
matic gage was installed April 1, 1911, but the chain gage is still read daily

Channel.—Shifts at high stages.

Discharge measurements.—Made from a car and cable three-fourths mlle below
the gage. At low stages measurements are made by wading just below the cable
section.

Winter flow.—Affected by ice.

Diversions.—A number of ditches divert water for irrigation. The largest of these,
owned by the Conrad Investment Co., diverts water about half a mile below the
station.

Cooperation.—Gage heights and discharge measurements were furnished by the
engineers of the Valier-Montana Land & Water Co.

Accuracy.—Owing to frequency of measurement during 1912 the results are consid-
ered good.

Discharge measurements of Birch Creek near Dupuyer, Mont., in 1912.

Gage Dis- Gage Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. height, | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Feb. 3| R. M. Templeton....... ab.75 84 || July 12 5.00 198
. R. O. Crawiord ..| @5.9 21 30 4.81 146
4.57 148 || Aug. 129
4,77 188 127
5.02 247 || Sept. 105
4.93 198 25 102
5.48 344 || Oct. 101
6.26 588 102
5.88 456 || Nov. 96
5.87 470 110
5.42 317 110
5.43 270 76
5.12 206 || Dec. 89
5.00 195 75

aIce present.

NorE.—Gage heights were observed on the chain gage.
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Daily gage height, in feet, of Birch Creek near Dupuyer, Mont., for 1912.
[L. G. Xepple, observer.]

Day. Jan. | Feb. | Mar. { Apr. | May. | June. { July. | Aug. | Sept. | Oct. | Nov. | Dec
6.5 5.6 4.4 4.95¢ 6.0 5.3 4.75( 4.55| 4.45| 4.45| 4.5
6.8 5.2 4.55| 4.95| 6.0 5.4 4.8 4.56 | 4.45| 4.45| 4.556
6.8 4.95| 4.5 4.95! 5.95| 5.25| 4.8 | 4.55] 4.45| 4.45( 4.5
6.5 4.7 4.551 4.95| 5.9 5.2 4.8 4.6 4.5 4.45| 4.5
6.0 4.65| 4.55| 4.95| 5.76| 5.16| 4.75| 4.55| 4.5 4.45| 4.5
5.85| 6.1 4.55 | 4.9 5.7 516 4.75| 4.55| 4.5 4.5 4.25
5.7 5.6 4.5 4.9 57 | 51 4.7 4.55| 4.5 4.5 4.25
565 5.8 | 4.6 5.45! 5.65| 5.151 4.7 4.55 | 4.5 4.651 4.5
57 | 5.4 4.7 5.55 | 5.85| 5.1 4.7 4.5 4.5 4.65 | 4.45
57 | 5.45) 4.85| 555| 5.9 5.1 4.7 4.5 4.5 4.65 | 4.5
5.8 5.3 4.95| 5.5 5.85| 5.1 4,65 4.5 4.5 4.6 4.56
5.85| 5.85] 4.95| 6.5 5.85| 4.95| 4.65| 4.5 4.5 4,55 | 4.55
5.85) 5.85| 4.85] 5.5 5.85| 4.95| 4.6 4.5 4.5 4.6 4.5
5851 5.2 4.8 5.55 1 5.65| 5.0 4.6 4.5 4.5 4.55{ 4.5
57 | 5.65| 475 5.7 5.6 4.9 4.6 | 4.5 4.55| 4.55| 4.5
5.656| 65.45! 4.75| 5.9 5.6 495 4.6 4.5 4.55 | 4.55| 4.5
5.4 | 5.8 4.75| 5.9 5.5 4.9 4.6 4.5 4.55 | 4.55| 4.5
5.35| 5.65| 4.8 5.85| 5.5 4.9 4.6 4.5 4.55| 4.5 4.5
535 5.35| 4.85| 5.8 5.46 | 4.9 4.65| 4.55| 4.6 45561 4.5
535 515 4.85| 6.5 | 5.45| 4.95| 4.65| 4.5 4.56 | 4.55 | 4.5
5.4 5.25| 4.9 7.0 5451 4.95| 4.65! 4.45| 4.551 4.5 4.5
5.25 | 5.7 4.9 6.9 5.45| 4.9 4.6 4.45 | 4.55| 4.55| 4.5
5.7 5.6 4.95| 6.6 | 5.5 4.9 4.55| 4.45| 4.55| 4.5 4.5
5.3 5.45| 5.0 6.3 545 | 4.9 4.55| 4.5 4.55| 4.55| 4.5
6.0 | 5.8 | 495| 6.3 5.4 4.85| 4.55 4.5 4.55 | 4.55| 5.25
5951 6.1 4.95] 6.4 5.35| 4.8 4.55| 4.5 4,561 4551 5.7
5.55 | 6.2 495! 6.4 5.35| 4.8 4.55 | 4.5 4.56 | 4.56| 5.75
5.85| 5.85! 4.95| 6.4 535 | 4.8 4.55 | 4.5 4.556| 4.55| 5.75
5.7 4.3 5.0 | 6.3 5.35| 4.75| 4.55| 4.45| 4.55| 4.5 5.7

....... 4.3 5.0 6.0 | 5.35| 4.756| 4.55| 4.45| 4.5 4.5 5.7
....... 4.25|.......] 6.0 |.......|] 475] 4.55|.......] 4.45|.......] 5.65

No1E.—The record obtained from the Bristol automatic gage was more or less unsatisfactory on account
of the well silting up. The daily gage heights are baged largel% upon the daily readingﬁof the chain gage.
The relation of gage height to discharge was affected by ice Jan. 1 to Mar. 31 and Nov. 24 to Dec. 31.
Jan. 4-12 the stream was frozen solid at the gage.

Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

363 457 207 128 102 102 121
363 473 207 128 102 102 121
348 457 207 121 102 102 114
348 457 174 121 102 102 108
348 457 174 14 102 102 114
363 394 185 114 102 102 108
409 378 163 114 102 108 108
473 378 174 114 102 108 108
473 348 1 114 102 108 108
457 348 163 114 102 108 102
441 333 163 121 108 114 108
668 333 174 121 102 108 108
842 333 174 121 97 108 102
807 333 163 114 97 108 108
702 348 163 108 97 108 102
602 333 163 108 102 108

602 318 154 108 102 108 85
635 300 144 108 102 108 76
636 293 144 108 102 108 78
635 288 14 108 102 108 80
602 283 136 108 97 108 82
505 278 136 108 o 102 84
505 |........ 136 108 1........ L2 O,

Nore.—Daily discharge determined as follows: Apr. 1-29 and May 6 to June 25 from two well-defined
rating curves, and July 2 to Nov. 23 from a rating curve fairly well defined above, and well defined below
200 second-feet. Shifting-channel methods were used Apr. 30 to May 5 and June 26 to July 1. Daily
discharge estimated Nov, 24-30,
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Monthly discharge of Birch Creek near Dupuyer, Mont., for 1912.
[Drainage area, 186 square miles.]

Discharge in second-feet. Run-off,
Month, Per ;De]xlzth in Total in Accu-
inches on racy.
Maximum. | Minimum. | Mean. sgltlgg drainage | acro-foet.
g area.
a40 0.215 0.25 2,460 | D.
eoanesaneen c 60 .323 T .35 3,450 | D,
.......... a 40 .215 .25 2,460 | D.’
122 195 1.05 1.17 11,600 | A,
188 449 2.41 2.78 27,600 | A.
278 384 2.06 2. ,800 | A,
136 183 .984 1.13 11,300 | B.
108 120 . 645 .74 7,380 | A,
97 103 .554 .62 6,130 | A.
97 104 .559 .64 6,400 | A,
76 101 .543 .61 6,010 | A.
............ a65 .349 .40 4,000 | C.
....... 154 828 11.24 112,000
e Estimated.

Nore.—The above drainage area was -determined by the engineers of the Valier Carey Project, and
supersedes the value 155 previously used.

DUPUYER CREEK AT DUPUYER, MONT.

Location.—In SW. } SW. § sec. 10, T. 28 N., R. 7 W_, at the highway bridge in the
town of Dupuyer, Mont.

Records available.—April 15, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—The original staff gage was nailed to the cribbing under the east end of the
highway bridge. The gage was washed out July 28, 1909, and was replaced Sep-
tember 20, 1909, gage readings being reduced to the original datum. In the spring
of 1909 a breakwater was constructed on the left (west) bank which deflected the
water to the opposite side. A new gage was installed Apri! 25, 1910, at the same
site as the original datum, but owing to changes in the channel the gage records
for 1910-1912 are not directly comparable with those for earlier years.

Channel.—Shifts at high stages.

Discharge measurements.—Made from downstream side of highway bridge at
high stages; low-stage measurements are made by wading.

Winter flow.—Affected by ice.

Accuracy.—Frequent measurements are necessary at this station to insure good results
ag conditions in the channel are unfavorable but results for 1912 are considered
good.

Cooperation.—Gage heights and discharge measurements were furnished by the
engineers of the Valier-Montana Land & Water Co.

Discharge measurements of Dupuyer Creek at Dupuyer, Mont. for 1912.

Gage Dis- G Dis-
Date. Hydrographer. heizit. charge. || Date. Hydrographer. heizg;. charge.
Feet. | Sec.-ft.
Feb. 2 | R.M, Templeton...... 2,5 30 || Aug. 7
Mar. 27 | R. O. Crawford........ e3.18 59 20
d 1.38 68 || Sept. 10
1.40 68 24
1.35 60 || Oct. 10
1.43 71 25
2.15 278 || Nov. 4
1.80 160 12
1.70 124 18
1.48 63
1.54 81 || Dee. 2
1.43 57 9
1.43 57
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Daily gage height, in feet, of Dupuyer Creek at Dupuyer, Mont., for 1912.
[John Pfeiffer, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June, { July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.1 2.5 14 2.1 Ld| 21 .55 1.3 1.2 1.2 1.25| 1.48
2.1 2.5 1.4 2.0 1.4 L9 1.56{ L3 1.2 1.2 1.25 | 1.59
2.1 2.5 1.4 1.7 1.3| 1.8 .54 13 1.2 1.2 1.25 | 1.56
2.1 2.6 1.2 1.8 1.3 L8 1.53 | 1.3 1.2 1.2 1.23 | 1.56
2.1 2.6 1.4 L5 1.3 L8 1.5 1.3 1.3 1.2 1.23 | 1.56
2.2 2.6 1.4 1.4 1.4 1.7 1.48 ¢ 1.3 1.3 1.2 1.23 ] 1.56
2.4 2.4 1.5 1.3 1.4 L7 145! 1.3 12 1.2 1.23 | 1.57
2.6 2.4 1.4 1.3 1.4 1.7 1.4 1.3 1.2 1.2 1.23 | 1.57
2.6 2.4 1.4 1.4 1.4 1.7 1.4 1.29| 1.2 .26 1.2 1.57
2.8 2.4 1.4 1.4 1.4 1.7 1.4 .29 1.2 1.26 | 1.2 1.57
2.8 2.5 1.5 1.4 1.4} 1.7 1.4 1.3 1.2 1.26 | 1.2 1.57
2.8 2.3 1.5 1.3 1.4 1.7 1.4 1.3 1.2 1.25| 1.2 1. 58
2.8 2.5 1.5 1.3 1.4| 1.6 1.4 1.3 1.2 1.25| 1.2 1.59
2.8 2.5 1.5 1.4 1.41 1.6 1.4 1.3 1.2 1.257 1.2 1. 59
2.8 2.4 1.5 1.4 1.4 1.6 1.4 1.3 1.2 125 1.2 2.0
2.8 2.6 1.8 1.4 1.4 1.6 1.4 1.3 1.2 .26 1.2 2.15
2.8 2.5 1.7 1.5 1.4 1.5 1.4 1.34| 1.2 1.25 | 1.2 2.9
2.8 2.5 1.7 1.5 1.4 L5 1.4 1.35| 1.2 .26 | 1.2 2.8
2.8 2.5 1.7 1.5 1.4 1.5 1.4 1.35| L2 .25 1.2 2.0
2.8 2.5 1.8 1.4 21| L5 1.4 .32 L2 .25 1.2 1.58
2.8 2.4 1.8 1.4 2.7 1.4 1.4 1.3 1.2 1,25 1.2 1.59
2.8 2.4 1.8 1.4 2.6 | L4 1.4 1,25 1.2 .25 1.2 2.0
2.9 2.4 1.8 1.4 2.6 1.4 1.4 1.25 | 1.26| 1.25| 1.2 2.1
2.8 2.4 1.9 1.4 2.5 1.48| 1.4 1.25 | 1.25)| 1.26| 1.2 2.1
2.6 2.2 1.9 1.4 2.5 1.48} 1.4 1.25 | 1.21 | 1.26| 1.48| 2.1
2.4 2.0 1.9 1.4 2.5 1.48| 1.3 1.2 1.2 1.26 | 1.48 | 2.1
2.4 2.0 2.0 1.4 2.5 15 1.3 1.2 1.2 1.26 | 1.47 | 2.3
2.5 2.0 2.0 1.4 2.4 L5 1.3 1.2 1.2 1.26 | 1.47 2.3
2.5 2.0 2.1 1.4 2.3| 1.5 1.3 1.2 1.2 1.26| 1.46| 2.0
2.5 |eaaanns 2.1 1.4 2.3 L5 1.3 1.2 1.2 125 147 2.1
2.5 2.1 2.2 1.3 1.2 1.25 2.1

Note.—The records obtained from the Bristol automatic gage were more or léss unsatisfactory and all
readings have been based on the daily readings of the staff gage. Relation of gage height to discharge
affected by ice Jan. 1 to Apr. 5 and Nov. 25 to Dec. 31.

Daily discharge, in second-feet, of Dupuyer Creek at Dupuyer, Mont., for 1912,

Day. Apr. May. | June. | July. | Aug. | Sept. | Oct. | Nov.
68 259 84 34 20 20 27
68 188 84 34 20 20 27
54 155 82 34 20 20 27
54 155 79 34 20 20 24
54 155 72 34 34 20 24
68 124 68 34 34 20 24
68 124 62 34 20 20 24
68 124 51 34 20 20 24
68 124 51 33 20 28 20
68 124 51 33 20 28 20
68 124 51 34 20 27 20
68 124 51 34 20 27 20
68 96 51 34 20 27 20
68 96 51 34 20 27 20
68 96 51 34 20 27 20
68 96 51 34 20 27 20
68 72 51 41 20 27 20
68 72 51 42 20 27 20
68 72 51 42 20 27 20

270 72 51 37 20 27 20
512 51 51 34 20 27 20
466 51 51 27 20 27 20
466 51 51 27 27 27 20
421 68 51 27 27 27 20
421 68 51 27 21 28 23
421 68 34 20 20 28 23
421 72 34 20 20 28 22
378 72 34 20 20 28 22
337 72 34 20 20 28 22
337 72 34 20 20 27 21

F 3 R, 34 20i........ 27 [eeeennnn

NorE.—Daily discharge Apr. 6 to May 20 determined from a fairly well defined rating curve, and May
21 to Nov. 24 from a rating curve well defined for discharge above and fairly well defined for discharge
below 40 second-feet, Daily discharge estimated Apr. 1-5 and Nov. 25-30.



86 SURFACE WATER SUPPLY, 1912, PART VL

Monthly discharge of Dupuyer Creek at Dupuyer, Mont., for 1912.

[Drainage area, 54 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin A;Laccu-
Max Minim Mean. | sqoae | iBcheson | Total in °y-
aximum. um. ean. guiuﬁa drainage | acre-feet.
g area.
a 20 0.370 0.43 1,230 | D.
a35 . 648 .70 2,010 | D.
@25 . 461 .53 1,540 | D.
67.4 1.25 140 4,010 | B.
193 3.57 4.12 11,900 | B.
103 191 2.13 ,130 | A.
53.3 987 1.14 3, A.
31.2 578 .67 1,920 | B.
21. 4 396 .44 1,270 | B.
25.4 .470 .54 1,560 | B.
21.8 . 404 .45 1,300 | B.
o 20 .370 43 1,230 | D.
51.5 954 12,98 37,400
e Estimated.

DUPUYER CREEK NEAR VALIER, MONT.

Location.—In NE. 1 NW. § sec. 33, T. 29 N., R. 6 W., about 11 miles northwest of
Valier. It isabout 1,000 feet above a large diversion dam at the head of the canal
from Dupuyer Creek to Lake Francis reservoir. The Birch Creek canal enters
Dupuyer Creek below the gaging station and above the diversion dam.

Records available.—July 17 to December 31, 1912.

Drainage area.—Not measured.

Gage.—A standard chain gage and a Bristol automatic at the same section.

Channel.—Shifts slightly.

Discharge measurements.—Made from a cable at high stages and by wading at
medium and low stages.

Winter flow.—Affected by ice.

Diversions.—There are numerous water appropriations recorded, but many of the
rights have never been used.

Accuracy.—Conditions for obtaining accurate discharge data are good.

Cooperation.—Gage heights and most of the discharge measurements were furnished
by the engineers of the Valier-Montana Land & Water Co.

Discharge measurements of Dupuyer Creek near Valier, Mont., in 1912.

Gage Dis- Gage Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. helght. | charge.
Sec.-ft.
July 17 T. R. Neiswander 34
26 2].....do....... 36
29 34
" | o
Oct. 26 | T.R. Neiswander_.....| 2.64| 284 9.l do Il el 31

o Ice present.
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Daily gage height, in feet, and discharge, in second-feet, of Dupuyer Creek near Valier,
Mont., for 1912.

[C. E. Crocker, observer.]

July. August. September. October. November. | December.
Day.
Gage | Dis- | Gaj Dis- | Gage | Dis- | Gage | Dis~ { Gage | Dis- | Gage | Dis-
height.|charge.|height.|charge.{height.|charge.[height.|charge./height.|charge. height./charge

28| 2.60 261 2.76 21 2.7
28| 2.59 251 2.70 36| 2.87
291 2.58 24| 2.70 36 [cenn...
37| 2.67 33| 2.68 34| 2.91
33| 2.66 32| 2.67 33| 2.8
36| 2.66 321 2.69 35| 3.00
33| 2.65 31| 2.73 40| 2.97
33| 2.62 28 | 2.76 43| 2.99 |.
30| 2.67 33| 2.68 34| 2.99
29| 2.67 33| 2.73 40| 3.00
28 | 2.65 31 2.7t 37| 2.80
25| 2.72 38| 2.71 371 3.02 |.
27 2.71 37| 2.78 46| 3.07 |.
27 | 2.68 34| 2.68 341 3.07|.
27| 2.66 32| 2.79 471 3.92

2.73 401 2.60 26 {....... 34 {...... 45( 3.01

2.73 40| 2.58 24| 2.69 35| 2.76 43 |.......

2.70 36 | 2.57 24| 2.69 351 2.70 36| 3.53

2.88 591 2.63 29| 2.66 32| 2.72 38| 3.51

2,87 58| 2.62 28| 2.65 31| 2.74 41 |o......

2.78 461 2.63 29 )....... 281 2.71 37 ] 3.22

2.71 371 2.65 31| 2.60 - ) I 34| 3.32 1.

2.66 321 2.69 35| 2.64 30| 2.65 31| 3.33

2.63 29| 2.70 36| 2.74 41 | 2.69 13

2.61 27| 2.68 34 |....... 36 |....... 33| 3.39

2,64 30| 2.67 331 2.64

2.64 301 2.65 31 2.63

2.64 30| 2.63 29 | 2.65

2.63 29| 2.63 29 [ 2.69

2.62 28| 2.61 27| 2.76

2.62 28 |eweracc]ennnns 2.79

Note.—The Bristol automatic gage at this station was not in continuous operation during 1912. All
gage heights have been corrected to the datum of the staff gage. Relation of gage height to discharge
affected by ice Nov. 26 to Dec. 31.

Daily discharge determined from a well-defined rating curve. Daily discharge estimated Nov. 26-30.
Discharge interpolated for days for which gage heights are missing. .

Monthly discharge of Dupuyer Creck near Valier, Mont., for 1912.

Discharge in second-feet.
Run-off Aceu
Month. (total in racy -

Maximum.| Minimum. | Mean. | 2cre-feet).
B0 g i P 58 47 54.3 1,620 | B.
August 15-31. 59 27 36.1 1,220 | A.
September. 38 24 30.0 1,790 | A.
October. .. 47 24 32.6 2,000 | A.
November. 47 28 36.6 2,180 | B.
December. ....o.oooiiiiiiiiiiii i e e e a30.0 1,840 | D.

Theperiod. .. .. ..o i et e 10, 600

a Estimated.



88 SURFACE WATER SUPPLY, 1912, PART VI.

DRY FORK OF MARIAS RIVER NEAR VALIER, MONT.

Location.—In the SW. } sec. 36, T. 29 N., R, 5 W., about 9 miles southeast of Valier
and 5 miles south of the dam of the Lake Francis Reservoir.

Records available.—March 19, 1911, to December 31, 1912.

Drainage area.—About 120 square miles.

Gages.—Bristol automatic and an inclined staff gage on the left bank. The Bristol
gage has a range of 8 feet.

Channel.—Shifting; bed of stream composed of sand and gravel.

Discharge measurements.—At low and medium stages made by wading; during
high stages it may be necessary to use floats.

Winter flow.—Affected by ice.

Diversions.—Appropriations amounting to nearly 1,200 second-feet have been filed
on Dry Fork and its branches.

Cooperation.—Gage heights and discharge measurements were furnished by the
engineers of the Valier-Montana Land & Water Co.

Discharge measurements of Dry Fork of Marias River near Valier, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. |y LSt | oharge. || DBte: Hydrographer. |yeight, | charge.
Feet. | Sec.-ft. Sec.yt.
Jan. 13 | R. M. Templeton a2.1 0 July 1.97 4.6
Feb. 1|..... do .| @3.4 24 1.92 4.7
Mar. 26 | R. O. Crawfo .. bv5.5 242 Aug. 1.90 3.6
29 f..... do... weal £3.5 205 1.76 L7
Apr. 10 |..... do. 2.3 22 Sept. 1.70 1.3
May 1]..... do.. 1.89 13.1 || Oct. 2.20 20
8., do... 1.80 10.0 1.97 4.3
14 |.....do... 1.70 4.2 || Nov. 2.03 8.7
221..... d d3.33 259 2.04 9.4
27 |..... do. 2,63 61 2.00 8.5
June 3|..... do. 2.15 16.2 21,92 2.9
10 |..... do. 2.12 14.9 || Dec. 21,87 2.2
4., do. 177 2.2 a1.89 2.4
July 1|..... d 1.88 2.7
a Ice present.
b Ice jam below gage.
¢ Ice gone.

d Staff gage washed out. Staff probably equals Bristol gage plus 1.5 or 1.8341.5=3.33. Measured under
difficulties and accuracy questionable.

Daily gage height, in feet, of Dry Fork of Marias River near Valier, Mont., for 1912,
[W. R. Hunt, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
22| 3.4 2.5 2.8 1.9 2,25 1.9 1.7 1.55| 1951 2.05( 1.95
2.2 3.3 2.5 3.0 L8 2.2 2.2 1.7 .55 195 2.05| L9
2.2 3.3 2.5 3.0 1.8 2,151 2.2 L75) 1.55! 1951 2.05| 1.9
22| 3.3 2.45 2.9 LS8 2.1 2.2 .85 L75) 1.95| 2.05} 1.8
2.1] 3.3 2.4 2.6) 1.8 2.0 2.1 1.9 .75 195] 2.0 19
21| 3.2 | 2.4 2.5) 1.8 20 | 2.05]| 2.0 1.8 1.95| 2.0 1.9
21| 3.2 | 235 25| 1.8 | 22+ | 2.05] L9 1.95( 2.0 2.0 1.9
2.1] 3.15| 2.3 2.4 L8 2.15| 19| 18 L95| L9 2.0 1.9
2.11 3.1 2.3 2.3 L7 2.1 L9 18 1.85 | 1.9 2.1 1.9
211 3.1 2.3 2.3 L7 2.1 19 L7 L8 1.9 2.1 1.9
2.11 3.1 2.3 2.3| L7| 2.0 1.9 1.65| L8 2.2 2.1 2.0
211 3.1 2.3 2.2 L65| 2.0 1.851 L6 1.8 2.3 2.05| 195
211 3.0 2.3 2.2 L65| 2.0 1.85| L6 L75 2251 2.0 1.95
21| 3.1 2.3 2.3 L7 1.951 1.8 | 155 L75| 2.15| 2.0 2.0
2.1 3.1 2.35 2.3 1.7 1.9 1.9 .55 | L7 2.1 1.95 | 2.05
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Monthly discharge of Dry Fork of Marias River near Valier, Mont., for 1912.

Discharge i -feet.
ischarge in second: (Run-off [,
Month. - totalin ({700

Maximum. | Minimum. | Mean. | 8ore-feet.) |75
Mareh 25-31. .. oo e 83 241 3,350 | D.
April. ..ot . 113 17 45,5 2,710 | C.
S 2O 600 2.0 45,1 2,770 | C.
June... 24 1.5 6.91 411 | B.
July...... 20 1.2 5,82 358 | B.
August. . 7.3 .8 2.11 130 | B.
September 7.3 .8 3.44 205 | B.
73] 1= R 28 3.8 8. 14 501 | B,
November. ...t 13 3.0 7.18 427 | B.
December.....ooui i iieeiieee e e a2.0 123 | D.

The period « .. .conermiiiiitiie i ieeiceeee e e 11,000
a Estimated.

TETON RIVER AT STR.ABANE,l MONT.

Location.—In the SE. 1 NE, { sec. 35, T. 25 N., R. 7 W, on the highway bridge half
a mile north of Peeble’s ranch, 16 miles above Chouteau, Mont., at Strabane post -
office.

Records available.—November 26, 1904, to December 31, 1906; January 16, 1908
to December 31, 1912,

Drainage area.—140 square miles.

Gage.—The original gage was spiked to a post on the left bank about 40 feet above
the bend of Kroff’s irrigation ditch. On March 9, 1905, it was moved by the
observer to a point 250 feet upstream to avoid the effect of the dam erected at the
head of the ditch below. On May 8, 1905, the gage was referred to the bench
marks and it was found that the datum had been raised 0.7 foot in moving; the
difference between the level of the water surface at the old site and that at the
new was 0.20 foot; on May 8, 1906, the gage was again moved 1} miles upstream
to Mr. Bjornstad’s ranch and set at an entirely different datum. The station was
discontinued during 1907 and when it was reestablished in 1908 a standard chain
gage was installed on the left bank, On March 23, 1911, a new station was estab-
lished half a mile downstream from the old gage. The gage is a standard chain
fastened to the upstream side of the bridge near the center of the river.

Channel.—Shifts at high stages; current swift. There are several channels at both
low and high stages, but the main channel carries about 80 per cent of the flow
at high stages and 85 per cent at low stages. The results show the total flow of
all the channels.

Discharge measurements.—At flood stages made from the bridge at the gage; at
low stages by wading at various sections.

Winter flow.—Not affected by ice. )

Diversions and storage.—Practically no water is diverted above the station, but
the ordinary flow below the station is appropriated and used for irrigation. An
irrigation project now being constructed under the Carey Act will store the flood
water at Teton River in the reservoir about 5 miles north of the gaging section.
The capacity of the reservoir is 106,700 acre-feet and it can beinreased to 210,000
acre-feet by raising the top of the dam 20 feet. The reservoir will serve 55,400
acres of land on the north side of the river. The water will be diverted half a
mile above the gage. -

Accuracy.—Accurate determination of discharge during high stages is difficult
because of the shifting channel.

13tation was described in-earlier reports as ‘“Teton River near Belleview, Mont.” Post office was
moved from Belleview to Strabane in 1910,
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MARIAS RIVER BASIN.
[Belle Peebles, observer.]

Discharge measurements of Teton River ot Strabane, Mont., in 1912.
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Daily discharge, in second-feet, of Teton River near Strabane, Mont., for 1912—Contd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
22 54 25 61 338 460 158 92 85 85 78 47
23 52 27 56 405 405 158 95 85 85 78 49
20 58 26 56 432 405 158 95 85 78 78 49
21 56 27 58 460 405 158 95 85 78 78 42
20 52 26 61 785 132 149 95 85 78 72 42
22 54 27 64 855 405 140 89 85 78 72 31
23 47 31 66 925 405 149 8 85 78 72 29
24 49 29 66 820 382 149 89 85 78 72 27
27 47 31 66 645 382 140 81 85 78 66 22
24 45 32 68 612 382 140 78 85 78 66 20
24 32 72 680 315 124 81 85 Kt 66 25
27 31 72 785 315 132 81 85 85 66 26
20 27 66 680 298 132 81 78 R5 66 26
31 27 72 645 298 132 81 78 85 6? 24
21 30 72 580 280 bt 78 78 78 6 24
31 4. 4l....... 580 |....... 124 8 l....... 8. 26

NotE.—Daily discharge determined from a rating curve well defined between 60 and 250 second-feet

and fairly well defined at all other stages.

Monthly discharge of Teton River near Strabane, Mont., for 1912.

Discharge in second-feet. Run-off Ao
Month, (total in racy.a
Maximum. | Minimum. | Mean, | 2cre-feet).
35 20 26.0 1,600 | B
58 32 47.0 2,70 [ B
35 25 2.3 1,800 | B
72 38 58.8 3,500 | A
925 72| 399 24500 | B
645 280 460 27,400 | B
280 124 174 10,700 | A
124 78 95.6 5,880 | A
92 78 8.3 5,020 | A
85 78 80. 4 4,940 | A
78 61 74.2 4,420 [ A
61 20 43.8 2,600 | B
925 20 131 95,200

o Accuracy for winter months is reduced on account of the possibility of ice effect.

DEEP CREEK AT FRAZIER'S RANCH, NEAR CHOUTEAU, MONT.

Location.—Near the center of sec. 26, T. 23 N., R. 8 W., about 22 miles southwest of
Chouteau and above the mouth of Barrett Creek.

Records available.—May 25, 1912, to November
Drainage area.—Not measured.
Gage.—An overhanging chain gage.

15, 1912.

Discharge measurements.—Made by wading at a ford about 1,000 feet above the

gage.
Channel.—The channel is rocky and nonshifting.
Winter flow.—Affected by ice.
Diversions.—None above the station.

Accuracy.—Conditions for obtaining accurate discharge data are good, but the rating

‘curve for 1912 is only fairly well defined by the measurements so far made.
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Discharge measurements of Deep Creek at Frazier's ranch, near Chouteau, Mont., in 1912.

Date. Hydrographer. : h(:izﬁ. ch]z.i'ze.
Feet., Sec.-ft.
May 5-25 | B. FE. Jones........ et ee et aetteereceetettenacaeseanreaaananeraneaane .. 4.01 197
July 7-10 d 3.09 49
Aug. 21 2.89 30

NotE.—The following eHoint was computed for the section al the gage by Kutter’s formula, using slope
and section as determined on May 25, 1912, and a value of “n,” computed from the measurement of same
date: Gage height, 4.50 feet; discharge, 307 second-feet; ““n” found equal to .0384.

Daily gage height, in feet, of Deep Creek at Frazier's ranch, near Chouteau, Mont., for 1912.

[J. Frazier, observer.]

Day. | May. | June.| July.| Aug. | Sept.| Oct. | Nov. || Day. | May. | June.| July.| Aug. | Sept.| Oct. | Nov.
3.8132 ({2929 2.9 2.8 3.613.0 |33 |29
3.9132 [292]29 2.9 2.8 3.61315]29 |29
3.813.1 |3.00|3.0 2.9 2.8 3.7(13.0 |29 |28
3.8132 (3.0 |3.0 2.9 2.8 3.7130 |29 |2.8
3.7130 |30 |29 2.9 2.8 35130 |28 |28
3.7131 [29 |29 2.9 2.8 3.6131 |29 |28
38131 129 {3.0 2.9 2.8 3.5130 [29 128
3.9130 |29 [3.0 2.9 2.8 3.4130 |29 |28
40)131 129 [3.0 2.9 2.8 3.513.0 129 |......
4.0(3.05129 |31 2.9 2.8 3.4[3.05(29 [......
3.9131 |29 |30 2.9 2.8 3.313.05] 2.9 2.8 |..c..n
3.9131 129 |30 2.9 2.8 3.3129 {29 2.8]......
3.813.151295]29 2.9 2.8 3.2129 |29 2.8......
3.8138.1 |292)29 2.9 2.8 3.2129 {29 2.8 |.cannn
3.713.05(29 |29 2.9 2.8 3.2[29 (2.9 2.8 ...
...... 3.0 |29 2.81......

Daily discharge, in second-feet, of Deep Creek at Frazier's ranch, near Chouteau, Mont., for

1912.

Day.| May. | June.| July.| Aug. | Sept.| Oct. | Nov. || Day. | May. | June.| July.| Aug. | Sept.| Oct. [ Nov.
62 30 30 30 22 {| 16.... 40 75 30 30 |......
62 32 30 30 22 || 17.. 56 30 30 30 ]......
50 40 40 30 22 ) 18... 40 30 26 30 f......
62 40 40 30 22 | 18. 40 30 26 30 |.

40 40 30 30 22 i 20.. 40 22 22 30 |.

50 30 30 30 22 §| 21. 50 30 22 22 |.

50| 30| 40| 30 22 || 22. 40 30| 22 22|

40 30 40 30 22 i 23. 40 30 22 22

50 30 40 30 22 i1 24, 40 30 23 22 |.

45 30 50 30 22 |l 25... 45 30 24 22 |.

50 30 40 30 22 || 26... 45 30 25 22

50 30 40 30 22| 27.. 30 30 26 22 ].

56 35 30 30 22 j| 28. 30 30 27 22 |.

50 32 30 30 22 i1 29. 30 30 28 22

45 30 30 30 22 || 30. 30 30 29 22
31.. 40 30 |......] 224......

Note.—Daily discharge determined from a fairly well-defined rating curve. Discharge interpolated
for days for which gage heights are missing.
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Monthly discharge of Deep Creek at Frazier's ranch, near Chouteau, Mont., for 1912.

[Drainage area, 38 square miles.]

Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per h racy.
ing inches on | Total in
Maximum. | Minimum. | Mean. sgllﬁage drainage | acre-feet.
area.

176 241 6.34 1.65 3,350 | B

62 130 3.42 3.82 7,70 | B

30 45.1 119 1.37 2,701 B

22 32.5 . 856 .99 2,000 | B

22 30.7 . 808 .90 1,80 | B

22 27.2 .716 .83 1,670 | B

22 22.0 . 579 .32 654 | B

............................................ 20, 000

DEEP CREEK NEAR CHOUTEAU, MONT.

Location.—In the SW. $ NW. }{ sec. 15, T. 15 N.,, R. 5 W, at Hugh Robinson’s
ranch, 5 miles southwest of Chouteau, Mont.

Records available.—March 24, 1911, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Standard overhanging chain on right bank.

Channel.—Clean and fairly permanent; bed composed of gravel; gravel bar about
50 feet below the gage forms the control.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—A few small ditches divert water from the creek.

Accuracy.—Records good.

Discharge measurements of Deep Creek near Chouteau, Mont., in 1912,

Date. Hydrographer. nons. | chasge.

Nore.—The following point was com 2puted by Kutter’s formula, using cross section as obtained Mar. 24,
1911, and slope as obtained May 24,1912, for section at gage at gage height of 7.10feet: Gage height, 8. Oieet,
discharge, 885 second-feet; value of ““n,” .0278; slope, .00222.

Daily gage height, in feet, of Deep Creek near Chouteau, Mont., for 1912.

[H. Robinson, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept Oct. | Nov.
5.8 §.95 6.65 6.1 5.65 5.65 5.7 5.9
6.0 5.95 6.65 6.15 5.75 5.6 5.7 5.75
6.0 5.95 6.6 6.15 5.75 5.6 5.65 5.75
6.0 5.95 6.5 6.1 5.9 5.95 5.65 5.75
5.95 5.95 6.45 6.05 5.8 5.8 5.65 5.7
5.85 5.95 6.45 6.0 5.75 5.75 5.7 5.7
5.8 5.95 6.4 5.95 5.75 5.7 5.7 5.7
5.8 5.9 6.4 5.95 5.7 5.7 5.7 5.7
5.85 5.9 6.5 5.95 5.7 5.7 5.7 5.7
5.9 6.15 6.5 5.9 8.7 5.65 5.7 5.7
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Daily gage height, in feet, of Deep Creek near Chouteau, Mont., for 1912—Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
5.9 6.15 6.5 5.9 5.7 5.65 5.7 5.756
5.9 6.1 6.5 5.956 5.656 5.656 5.7 5.76
5.9 6.05 6.45 5.95 5.65 5.65 5.7 5.75
5.9 6.1 6.4 5.9 5.685 5.65 5.85 5.7
5,85 6.1 6.35 5.9 5.6 5.65 5.6 5,65
5.9 6.2 6.2 5.85 5.6 5.65 5.6 5.65
6.05 6.3 6.15 5.85 5.75 5.65 5.6 5.7
6.0 6.3 6.2 5.9 5.7 5.85 5.55 5.7
6.1 6.3 6.2 5.8 5.8 5.6 5.6 5.7
6.1 7.3 6.1 5.75 5.9 5.6 5.6 5.7
6.0 8.4 6.1 5.75 5.856 5.6 5.6 5.7
5.95 8.0 6.15 5.76 5.75 5.6 5.55 5.65
5.95 7.7 6.15 5.75 5.7 5.65 5.65 5.65
5.95 7.3 6.1 5.75 5.65 5.7 5.65 5.65
5.95 7.0 6.1 5.7 5.6 5.7 5.7 5.65
5.95 6.95 6.05 5.7 5.6 5.7 5.7 |- 5.65
5.95 7.0 6.0 5.85 5.6 5.7 5.7 5.65
5.95 7.0 6.0 5.65 5.6 5.7 5.7 5.65
5.95 6.85 5.95 5.65 5.656 5.7 5.7 5.75
5.95 6.8 5.95 5.65 5.65 5.7 5.75 5.56

........ 6.7 |........ 5.65 565 ........| 58 l........
Nore.—Gage heights previous to Apr. 1 probably affected by ice.
Daily discharge, in second-feet, of Deep Creek near Chouteaw, Mont., for 1912.
Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
R 58 86 278 118 36 36 43 %
86 130 50 30 43 50
86 130 50 30 36 50
86 118 76 86 36 50
107 58 58 36 43
96 50 50 43 43
86 50 43 43 43
86 43 43 43 43
86 43 43 43 43
76 43 36 43 43
76 43 36 43 50
86 36 36 43 50
86 36 36 43 50
76 36 36 36 43
76 30 36 30 36
67 30 36 30 36
67 50 36 30 43
76 43 36 24 43
58 58 30 30 43
50 76 30 30 43
50 67 30 30 43
50 50 30 24 36
50 43 36 36 36
50 36 43 36 36
43 30 43 43 36
43 30 43 43 36
36 30 43 43 36
36 30 43 43 36
36 36 43 43 50
36 36 43 50 24
36 36 foeennn.. 58 |..eannat

NorTe.—Daily discharge determined from s well-defined rating curve.
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Monthly discharge of Deep Creek near Chouteau, Mont., for 1912,

Discharge in second-feet.
Run-off |, 0.
Month. (total in Tacy
Maximum.| Minimum, | Mean. acre-feet).
58 83.8 4,990 | A.
76 276 17,000 | A.
8| 17 10,200 | A.
36 71.5 4,400 | A.
30 43.9 2,700 | A.
30 40.0 2,380 | A.
24 38.6 2,370 | A.
24 43.0 2, A,
...................... 46,600

WILLOW CREEK NEAR CHOU1EAU, MONT.

Location.—In sec. 14, T. 23 N., R. 6 W, at McPhee’s ranch, 12 miles southwest of
Chouteau, Mont.

Records available.—April 2, 1912, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff gage on left bank. Low-water section reads to 5.00 feet; high-water
section reads 5.00 to 9.00 feet.

Channel.—Fairly permanent.

Discharge measurements.—Made by wading at the gage except in extreme high
water, when they may be made from a bridge half a mile below the gage.

Winter flow.—Affected by ice. Probably little flow.

Diversions.—There are several diversions above the station, mostly to water hay
land, and not much water is used except during very dry spells.

Accuracy.—Conditions for obtaining accurate discharge data are good.

Drischarge measurements of Willow Creek near Chouteau, Mont., in 1912.

Gage Dis-
Date. Hydrographer. heiag'it. charge.
Feet. Sec.-ft.
Apr. 2 2.28 68
ay 24 3.20 215
July 11 1,64 1.2
Ang. 22 1.69 12.6
Daily gage height, in feet, of Willow Creek near Chouteau, Moni., for 1912.
[S. A. McPhee, observer.]
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov.
1.99 2,27 1.79 1.52 1.5 1,63 1.73
1.99 2.20 1.89 1. 56 1.50 1.63 1.75
1.96 2,14 1.94 1.57 1.47 1.60 1.73
1.96 2.10 L79 1,63 1.65 1.6 1.70
1.93 2.0 1.74 1.63 L75 1.65 1.70
................ 1.72 1.60 170 1,67 1,67
1.96 | 2.03| 1.69 1.57| 167 1.65 170
193 2,01 1. 66 1.57 1.65 1.65 1.75
191 f........ 1.64 1.55 1.6 1,67 1.7
2.00 1.93 1.64 1.55 1.55 167 |........
1.94 1.93 1.64 15 1,53 1.67
1.92 1.91 1,69 1.45 1.50 1.67 |.
1.92 1.83 1.74 145 L5 1.85 |.
1,95 1,92 1.83 1.69 1.45 1,55 1.65 |.
1,93 1.92 1.78 1.68 1.43 1.57 1.65 |.
1,96 [eoenvracfannannnn 1.64 145 1.60 1.63
206 L92| 178} "164| L5 1.57| 163
........ 1,92 .73 1.69 1.55 1.55 1.65 |.
2,21 |........ 1.3 1.72 1.60 1.53 1.65
2.21§........} 1.68] 1.69| Le3|........] 163
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Daily gage height, in feet, of Willow Creek near Chouteau, Mont., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
. 2.13 5.8 1.63 1.64 |........ 1.57 1
2 e 2.09 4.3 1,61 1.66 L70 1.60 1
- e N [ 2 R 1.55 1.66 1.57 1.6 1
. M 2.06 3.2 1.53 1.64 1.5 1.65 1
3 S 2.01 3.0 L53 L64 1.47 1.65 L
26 e 2.01 2.8 1.5 1.59 1.45 173 1.65
7 2.01 2.75 1.53 1.54 1.47 170 1.67
. 2.01 2.6 1.51 1,52 1.42 1.67 1.67
. - 2,03 2.55 1.48 1.49 1,50 1.65 1.70
B0 2.4 1.44 149 1.53 163 1.73
Bl 2.37 |oeennnnn 1.49 L83 1........ 173
Daily discharge, in second-feet, of Willow Creek near Chouteauw, Mond., for 1912.
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov.
34 66 19 6 5 10 16
34 57 26 7 5 10 17
32 50 30 8 4 9 16
32 45 19 10 12 9 14
29 40 16 10 17 12 14
30 39 15 9
32 38 14 8
29 36 12 8
28 32 1 7
35 29 11 7
30 29 1 3
29 28 14 4
29 22 16 4
29 22 14 4
29 19 12 3
29 19 11 4
29 19 1n ]
29 16 14 7
45 16 15 9
350 13 14 10
735 10 11 12
435 10 12 14
325 7 12 8
215 6 11 [
178 6 11 4
146 5 9 4
138 6 7 4
114 5 6 3
106 4 5 5
84 3 5 6
80 |........ 5 6

Nore.—Dally discharge determined from a rating curve fairly well defined below a gage height of 3.50 feet
and poorly defined at higher gage heighlts. Discharge interpolated for days for which gage heights are

missing.
Monthly discharge of Willow Creek near Chouteau, Mont., for 1912.

Discharge in second-feet. Run-off Acon

Month. (total in |4
Maximum. | Minimum. | Mean. | acre-feet). Y.

29 42.9 2,550 | B.

28| 113 6,95 | B.

3 2.2 1,380 | B.

5 12.9 793 | B.

3 6.7 412 | B.

4 9.3 553 | B.

9 11.7 719 | B.

12 15.1 270 | B.

...................... 13,600

37228° —wsPp 326—14——7
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MUDDY CREEK NEAR BYNUM, MONT.

Location.—In sec. 27, T. 26 N., R. 6 W, just above the mouth of Blackleaf Creek
and about 2 miles above Bynum,

Records available.—May 24, 1912, to December 31, 1912,

Drainage area.—Not measured.

Gage.—Overhanging chain gage on the left bank.

Channel.—Shifts at all stages.

Discharge measurements.—Made by wading near the gage.

Winter flow.—Affected by ice.

Diversions.—The summer flow is appropriated and used and the flood waters have
been filed on by the Teton Cooperative Reservoir Co.

Accuracy.—Frequent discharge measurements are necessary to insure good results.

Discharge measurements of Muddy Creek near Bynum, Mont., in 1912.

Gage Dis-
Date. Hydrographer. helﬁnt. charge.
Feet. Sec.-ft.
May 24 | C. 8. Heidel 2.70 84
July 10 |.....do.. 2.17 2.9
. do 2.17 1.7
e e e e e e tieeeeteeseeaeaeeaaeanaas @ 2.20 2.9
"o Ice present.
Daily gage height, in feet, of Muddy Creek near Bynum, Mont., for 1912.
[A. Baudendistel, observer.}
Day. May. | June. | July. | Aug. | Sept. | Oct. Nov. | Dec.
2.6 2.25 2.1 2.1 2.2 2.25 2.15
2.6 2.3 2.5 2.1 2.2 2.15 2.2
2.55 2.3 2.5 2.05 2.15 2.15 2.2
2.5 2.3 2.2 2.25 2.2 2.15 2.2
2.5 2.25 2.2 2.25 2.2 2.25 2.2
2.5 2.25 2.15 2.2 2.15 2.2 2.2
2.5 2.2 2.1 2.15 2.1 2.2 2.2
2.45 2.25 2.1 2.15 2.2 2.2 2.2
2.4 2.2 2.15 2.15 2.2 2.2 2.2
2.5 2.15 2.15 2.1 2.2 2.25 2.2
2.65 2.25 2.1 2.2 2.2 2.1
2.5 2.25 21 2.2 2.2 2.15
2.4 2.3 2.5 225 2.25 2.1
2.4 2.3 2.1 2.15 2.25 2.15
2.3 2.25 2.1 2.2 2.25 2.15
2.45 2.25 2.5 2.2 2.2 f........
2.35 2.3 2.5 2.15 2.2 2.2
2.3 2.3 2.1 2.2 2.16 |........
2.25 2.2 2.15 2.15 2.15
2.25 2.25 2.2 2.2 2.2
2.3 2.2 2.2 . 2.15 2.15 |.
2.2 2.2 2.15 2.15 2.2 2.15 |.
2.15 2.2 2.1 2.2 2.15 2.15 |.
2.15 2.2 | -2.1 2.15 2.15 2.2 |.
2.15 2.15 2.15 2.15 2.5 2.15 |.
2.2 2.15 2.15 2.15 2.15 2.15 ........
2.1 2.15 2.15 2.2 2.2 2.2 |oeeoo...
2.1 2.1 2.15 2.15 2.15 2.2 |eeoil.s
2.05 2.15 2.15 2.1 2.15 2.2 |l
2.15 2.15 2.15 2.15 2.25 2.2 |......
........ 2.1 2 115 PR 5 3 (N P
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Daily discharge, in second-feet, of Muddy Creek near Bynum, Mont., for 1912,

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
8 1 0 3 6 2
12 38 0 3 2 3
12 38 0 2 2 3
12 5 6 3 2 3
8 5 6 3 6 3
8 3 3 2 3 3
5 1 2 0 3 3
8 1 2 3 3 3
5 3 2 3 3 3
3 3 0 3 6 3
8 1 1 3 3 0
8 1 1 3 3 2
12 38 2 6 6 0
12 1 2 2 6 2
8 1 3 3 6 2
8 38 2 3 3 2
12 34 2 2 3 3
12 0 2 3 2 eennan.
5 2 3 2 b3 PO
8 3 2 3 £ 3 IO
5 3 2 2 2 |eneenns
5 2 2 3 b3 I
5 0 3 2 7 PO
5 0 2 2 R 3 I
3 2 2 34 2 PPN
3 2 2 2 P
3 ] 3 3 [
1 2 2 2 [ 3 PO
3 2 0 2 | R
3 2 2 6 ) (O
1 [ {121 PR R,

Note.—Daily discharge determined from two rating curves fairly well defined above 5 second-feet, and
applicable May 24 to Aug 16 and Aug. 17 to Dec. 17, respectively. Discharge interpolated for days for
which gage heights are missing.

Monthly discharge of Muddy Creek near Bynum, Mont., for 1912.

Discharge in second-feet.
. Month. (totalin |AcCU-
. Maximum. | Minimum. | Mesn. | 3cTe-feet).

1,360
1,360

May 24-31 e .. 114 B

June .. e B.

49 | C.
C
)

464
121
236 | C.
195 | C.

79| C.

...................... 4,230

ONOQQHHE
poowanlB

aRkagree

BLACKLEAF CREEK NEAR BYNUM, MONT.

Location.—In the NW. } SE. % sec. 22, T. 26 N., R. 6 W., about 200 feet above the
mouth of the creek, and 2 miles above Bynum,.

Records available.—May 24, 1912, to December 31, 1912. '

Drainage area.—Not measured.

Gage.—Overhanging chain gage on the left bank.

Channel.—Shifts at all stages.

Discharge measurements.—Made by wading near the gage.

Winter flow.—Affected by ice,
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results.

the Teton Cooperative Reservoir Co.
Accuracy.—Frequent discharge measurements are necessary to insure good

Diversions,—All the summer flow is used and flood waters have been filed on by

Discharge measurements of Blackleaf Creek near Bynum, Mont., in 1912.
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Daily gage height, in feet, of Blackleaf Creek near Bynum,
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Nore.—Relation of gage height to discharge affected by ice Dec. 10-15.

Daily discharge, in second-feet, of Blackleaf Creek near Bynum, Mont., for 1912.
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Daily discharge, in second-feet, of Blackleaf Creck near Bynum, Mont., for 1912—Contd.

Day. May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
19 u 65| 38| 65| 27
19 8.0 3.8 3.8 9.5 2.7
11 14 3.8 3.4 8.0 2.7 1.
11 11 5.0 3.0 6.5 2.7
8 11 3.8 2.7 5.0 3.8
14 1n 19 2.7 3.8 2.7
i1 19 19 2.7 3.8 2.7
9.5 16 3.8 2.7 3.8 2.7
8.0 11 3.8 5.0 3.8 2.7
8.0 9.5 8.0 6.5 3.8 3.8
6.5 9.5 6.5 5.0 2.7 2.7
8.0 9.5 5.0 8.0 2.7 2.7
6.5 8.0 5.0 6.5 2.7 2.0
5.0 5.0 3.8 ‘6.5 2.7 2.7
2.7 651 ' 2.7 6.5 5.0 3.8
2.0 3.8 2.7 5.0 2.7 2.0
2.0 5.0 2.7 5.0 27 2.0
2.7 19 3.8 5.0 2.7 2.0
2.0 5 3.8 5.0 2.7 2.0 1.
22 3.8 2.7 6.5 3.8 3.81.

........ 2.0 2.7 [ecaannns 3.8 ceeennn.

Nore.—Daily discharge determined from a fairly well-defined rating curve. ])ischartge interpolated for
days for which gage heights are missing. Dec. 10-31 discharge estimated at 2.5 second-feet.

Monthly discharge of Blackleaf Creek near Bynum, Mont., for 1912.

Discharge in second-feet.
Run-off [, ..,
Month. (total in

racy.
Maximum. | Minimum,. | Mean. acre-feet).
May24-3l.ceeennnno.. .. 736 | B.
June...... 702 | B.
July... 621 | B.
August............ 415 | B.
September............... 3 . 264 | B.
October........... . . 3 . 280 | B.
November.... 5 A 176 | B.
December......... . 157 | C.
The period 3,350

MUSSELSHELL RIVER BASIN.

NORTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

Location.—In sec. 6, T. 8 N, R. 12 E., half a mile above the junction of the North
and South Forks, at the ranch of Martin J. Settle, 4 miles north of Martinsdale.

Records available.—May 10, 1907, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Chain on left bank just above observer’s private wagon bridge; datum
unchanged.

Channel.—Composed of gravel; may shift somewhat during high water, as current
is gwift.

Discharge measurements.—Made from the private wagon bridge or by wading.

Winter flow.—Affected by ice.

Storage.—Under a Carey Act project the flood water of the North Fork, the normal
flow of which is practically all appropriated, will be stored at a point about 20
miles above the station and used to irrigate land between Martinsdale and Har-
lowton.

Accuracy.—Records obtained during open season are very good.
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. ISR 2]
8 | s
]
uy u WA A W -3 ww
m Bedcdoded Hdedededed dodedoded dedededed Sedodeded dwedenod
uwy b 101 w uy WU DD KDY
..... A
O MMMMM MMM MmeMmoMmm MmMMmMmm 333&3 MMMMMM
- w1 0w
M Bedcdeded cdodedoded dedededed dedededed dedededed cdededodcd

Aug.

July.

June.

W0 Uy

- BEBE Boora alrmms QS9008 0woon ~OBR®BN
y ................................
m MMM M MM e < - o e WO W0 WU W
m . Boooad
< :

.
ta
- el
a | e

26 e
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Daily discharge, in second-feet, of North Fork of Musselshell River mear Martinsdale,
Mont., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
144 112 28 20 24 32 37
136 96 24 28 20 32 32
128 96 24 20 24 32 32
128 80 20 24 28 27 32
136 80 24 16 28 27 32
96 153 80 20 16 28 27 32
80 189 66 20 20 24 27 32
80 198 66 20 28 24 32 32
96 198 48 20 32 19 27 27
80 262 37 24 28 23 27 27
80 352 32 13 20 23 27 74
80 572 24 16 24 23 32 27
80 272 24 13 24 32 32 32
80 412 16 24 24 27 32 27
104 332 20 20 24 27 32 23
104 312 20 16 24 27 32 |eeeenn.n
96 292 13 16 20 27 32 |ieeee..s
96 262 10 8 23 32 [eeannns
96 243 4 10 24 23 32 [eeeennnn
104 262 5 28 23 32 eeeennnn
........ 24 ]........ 8 b7 3 PR 37 [oenenns

Note.—Daily discharge determined from two fairly well-defined ratigg curves applicable to Sept. 17
and after Sept. 17 to Nov. 25, respectively. Apr. 1-13 discharge estimated at 80 second-feet.

Monithly discharge of North Fork of Musselshell River near Martinsdale, Mont., for 1912.

Discharge in second-feet.
Accu-

Month. (totalin | v

Maximum.| Minimum. | Mean, | 3¢re-feet).

104 80 85.1 5,060 | C.

572 88 202 12,400 | B.

216 4 83.2 4,950 | B.

54 8| 221 1,360 | B.

54 8 23.2 1,430 | B.

32 19 25.1 1,490 | C.

74 23| 342 2100 | B.

74 23 34.6 1,720 | B.
.................................. 30, 500

MUSSELSHELL RIVER AT HARLOWTON, MONT.

Location.—In sec. 26, T. 8 N., R. 15 E., at the highway bridge 1 mile south of
Harlowton.

Records available.—July 11, 1907, to December 31, 1912. A station was maintained
at Shawmut from August 12, 1902, to June 30, 1907.

Drainage area.—Not measured.

Gages.—The original gage was destroyed in October, 1908; on April 10, 1909, a
temporary staff gage was installed which read 0.73 foot too high. On May 24,
1909, a standard chain gage was placed on the upstream side of the new public
highway bridge at a datum 0.52 foot higher than the bench mark and the datum
of the bench mark was raised 0.52 foot. All gage heights for 1909 were corrected
to the new datum.

Channel.—Bed of stream composed of sand and gravel; will probably shift in flood.

Discharge measurements.—Made from bridge or by wading.
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Diversions.—A large part of the valley is irrigated and many small ditches take water
from the Musselshell; practically the entire flow of the stream is appropriated.
A minimum discharge of 2 second-feet is recorded during the irrigation season at
this station.

Discharge measurements of Musselshell River at Harlowton, Mont., in 1912.

Date. Hydrographer. h(:iag ‘;_ elln)alrsée.

Feet. Sec.ft.
299

Apr. 8 1 C.S. Heldel. ... ooee ittt 1.52
RT3 Y 7 T R 1.51 338
Aug. 23 |... ) 53
Oct. 16 .70 88
Daily gage height, in feet, of Musselshell River at Harlowton, Mont., for 1912.
[W. G. Yamamoto, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.32 1.85 2.35 0.8 0.32 0.42 0.656 0.72
1.48 1.35] 2.3 .8 .31 .42 .66 .70
.70 [ 1.35( 2.3 .85 .30 42 .69 .69

1.75| 1.35( 2.2 1.15 .31 .45 .71 .
1.9 1.32] 22 1.08 .31 .45 .75 .71
2.0 1.30 2.1 1.00 30 .45 .75 75
1.65| 128 2.05 .96 .30 .45 .75 75
1.5 1.25 1.9 .88 .32 42 .78 75
1.65| 1.3 2.1 .81 .34 .44 .78 | 75
1.7 1.5 2.0 .80 .38 .45 .78 .76
1.8 1.75 2.0 .78 .40 .46 .75 78

1.8 .65 1.95 .78 .39 .49 .74 .

1.8 1.65] 1.9 .76 .38 .52 .72 .
1.5 1.6 1.8 .38 .54 .72 85
1.3 1.55 1.8 71 .38 .58 .70 84
1.3 1.7 1.8 .70 .38 .58 .69 .82
1.3 1.85 | 1.75 .68 .38 .58 .68 .82
1.30] 2.1 1.7 .64 44 .58 .68 .80
1.28 | 2.25| 1.6 .62 58 .58 .68 .79
1.25] 2.3 1.5 .62 59 .55 .68 .76
1.25| 2.65] 145 .62 52 .55 .68 .75
1.25 3.0 1.4 .66 50 .56 .68 .72
.25 2.9 1.4 .70 .49 .58 .68 .71
1.25 | 2.6 1.40 68 .48 .60 .68 .70
1.34 2,45 1.38 .61 .48 .61 .68 .7
139 2.4 1.25 .56 .48 .62 .68 .72
.40 2.4 1.12 49 .48 .65 .68 .75
1.38| 2.4 .98 .45 .48 .65 .69 .78
1.35| 2.4 .91 .42 .48 .64 .71 .79
1.35| 2.3 .85 .39 .48 62 .75 .80
........ 2.4 |oooo.o .36 .48 ). 7B leeae....

ond-feet, of Musselshell River at Harlowton, Mont., for 1912,

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
223 235 830 105 32 42 75 89
201 235 790 105 31 42 77 85
400 235 790 118 30 42 83 83
430 235 720 195 31 45 87 83
520 223 720 175 31 45 95 87
580 215 650 155 30 45 95 95
375 208 615 145 30 45 95 95
300 198 520 125 32 42 101 95
375 215 650 108 34 44 101 95
400 300 580 105 38 45 101 97
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Daily discharge, in second-feet, of Musselshell River at Harlowton, Mont., for 1912—

Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
460 430 580 101 40 46 95 101
460 %;5 552 101 39 49 93 105
460 5 525 97 38 53 89 110
300 350 470 95 38 56 89 118
215 325 470 87 38 62 85 115
215 400 470 85 38 62 83 110
215 490 445 81 38 62 81 110
215 650 420 73 44 62 81 105
208 755 370 69 62 81 103
198 790 325 69 64 58 81 97
198 | 1,080 3056 69 53 58 81 95
198 | 1,410 285 77 50 59 81 89
198 | 1,310 285 85 49 62 81 87
198 , 040 285 81 48 65 81
231 910 277 67 48 67 81 87
251 870 228 59 48 69 81 89
255 870 186 49 48 75 81 95
247 870 150 45 48 75 83 101
235 870 132 42 48 73 87 103
235 790 118 39 48 69 95 105

. 144 1........ 870 f........ 36 48 leennann. 1 3 PR

Nore.—Daily discharge determined from two fairly well defined mtin% curves applicable through June
11and after June 11, respectively. The curves merge above gage height 2 feet.

Monthly discharge of Musselshell River at Harlowton, Mont., for 1912.

Discharge in second-feet. Runoff |,
Month. (total in racy.
Maximum. | Minimum. | Mean. acre-feet).
March 15-31. - ..ottt 156 25 58.5 1,970 | B,
April 580 198 303 18,000 | B.
1,410 198 585 36,000 | B.
830 118 458 27,300 | B,
195 36 91.7 5,640 | B.
64 30 41.7 2,560 | B.
75 42 56.0 3,330 | B.
101 75 86.9 5,340 | B.
118 83 97.1 5,780 | B.
The period. . .....ceueeoiaenaeeiieeeiaeceaa) i eeeeeean ae 106,000

SOUTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

Location.—In the S.  sec. 12, T. 8 N., R. 11 E., near the public highway, 1} miles
northeast of Martinsdale, near the blacksmith shop of the Martinsdale Sheep Co.,
at a point about 1} miles above the original site, which was near the ranch of
M. J. Settle. '

Records available.—June 19, 1907, to April 28, 1908 (old station); April 28, 1908,
to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff nailed to tree on the right bank; datum unchanged. The datum of this
gage bears no determined relation to the datum of the gage at the original staticn.

Channel.—Bed of stream is chiefly gravel and is clean and nonshifting.

Discharge measurements.—Made by wading near the gage or from a bridge 150
feet below.

Winter flow.—Affected by ice.

Diversions.—Many small ditches take water from the creek and during the irrigating
season all the water is diverted.

Accuracy.—Open season records good.
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Dailydischarge, in second-feet, of South Fork of Musselshell River near Martinsdale, Mont.,
Jfor 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
96 355 280 26 19 15 30 37
84 355 240 29 19 14 32 37
96 405 220 32 29 13 30 40
90 530 202 24 29 14 30 32
78 610 211 16 26 11 28 24
67 750 211 14 26 11 25 19

700 211 14 24 11 26 26
530 193 15 19 14 30 34
430 193 13 19 16 30 32
380 134 12 19 15 30 40
460 120 10 19 15 30 47
530 108 9 156 33 44
495 84 9 19 14 35 47
530 72 9 17 14 41 50
800 72 8 15 13 50 47
610 |........ 4 15 |eeeennns 58 |iennnn-n

NoTte.—Daily dischargs dstermined from a well-defined rating curvs,
Monthly discharge of South Fork of Musselshell River near Martinsdale, Mont., for 1912.

Discharge in second-fest.

Run-off Acen-

Month. (total in Tacy

Maximum, | Minimum. | Mean, | 8cre-feet).

5,550 | A.

21,800 | A.

17,300 | A.

2,450 | A.

1,050 | A.

827 | A.

1,840 | A.

2,530 | A.

FLAT WILLOW CREEK NEAR FLAT WILLOW, MONT.

Location.—In sec. 23, T. 12 N., R. 25 E., at Flat Willow Ranch Co.’s ranch, 8 miles
above Flat Willow and 30 miles north of Roundup.

Records available.—May 3, 1911, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff gage, marked to tenths of feet, nailed to a timber driven into bed of
stream and braced to the banks; below the wagon bridge near the ranch buildings.

Channel.—Likely to shift; current very sluggish.

Discharge measurements.—At high stages made from a footbridge behind house;
at low water made by wading below house.

Winter flow.—Affected by ice.

Diversions.—Much water is diverted above the gage during the irrigating season.
A canal to divert water into the storage reservoir of the Flatwillow Carey project
heads about a mile above the station.

Discharge measurements of Flat Willow Creek near Flat Willow, Mont., in 1912.

Date. Hydrographer. hgiziet. ch]z&;&
Feet. Sec.-ft.
4.18 81
4.10 88
2.28 3.6
3.00 30
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Daily gage height, in feet, of Flat Willow Creek near Flat Willow, Mont., for 1912.

{J. D. Brinegar, observer.]

Day. Apr. | May. | Jupe. | July. | Aug. | Bept. | Oct. | Nov.
6. 2. 2. 2. 3.

5. 2 2. 2. 3.

5. 3. 2. 2. 3.

5. 3. 2. 2. 3.

5. 3. 2. 2. 3.

3. 2. 3.

3. 2. 3.

3. 2. 3.

3. 2. 3.

2. 2. 3.

4, g
5. 3
5, 3.
4, §
4. 2.
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Daily discharge, in second-feet, of Flat Willow Creek near Flat Willow, Mont., for 1912.
Day. . Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
115 218 14 7 2.5 26 35
121 210 14 7 2.5 22 35
128 172 50 7 1.0
128 168 50 10 1.0
128 160 45 10 2.5
128 146 35 14 2.6
128 139 35 14 2.5
121 132 35 18 4.5
121 132 30 14 4.5
121 132 26 10 2.5
142 106 | 26 10 2,5
142 106 22 10 2.5
142 106 22 10 2.5
142 106 | 22 10 2.5
142 112 18 7 2.5
185 100 18 7 4.5
135 94 18 7 4.5
128 94 22 7 4.5
135 88 22 7 14
135 82 22 4.5 18
149 76 22 4.5 18
180 70| 22 45| 18
210 60 18 4.5 22
214 50 18 4.5 22
214 30 18 4.5 26
232 26 13 4.5 26
224 26 14 4.5 30
224 22 14 2.5 30
228 22 14 2.5 30
228 14 14 2.5 30 .
214 |...... 7.0 2.5 |........

Nore.—Daily discharge determined as follows:
well-defined rating curves. May 22 to June 3 by

::.&r. 9 to May 21 and June 4 to Nov. 25 from two fairly
indirect method for shifting ehannel.
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Monthly discharge of Flat Willow Creek near Flat Willow, Mont., for 1912.

Discharge in second-feet.
Run-off |, ...
Month. (totalin g

racy

Maximum. | Minimum, | Mean, | 3cTe-feet).
100 4,360 | B.
159 9,780 ( C.
100 5,950 | B.
%.4 1,40 | B.
7.48 460 | B.
11.2 666 | B.
26.7 1,640 | B.
29.0 1 440 | B.

.......... 25,700

MILK RIVER BASIN.
SOUTH FORK OF MILK RIVER NEAR BROWNING, MONT.

Location.—In the SW. sec.29, T. 37 N., R. 9 W,, at Richard Croff’s ranch, about 40
miles northeast of Browning, Mont., and about 6 miles south of the Canadian
boundary line.

Records available.—April 28, 1905, to December 31, 1912.

Drainage area.—283 square miles.

Gage.—Overhanging chain. During the high water of June, 1908, the gage was
washed out and was not replaced until July 31, 1908, when the new chain gage
was installed at the original site and datum.

Channel.—Permanent.

Discharge measurements.—Made from a cable installed at the time of the installa-
tion of the new gage.

Winter flow.—Affected by ice.

Flood discharge.—The river overflows its banks at gage height of 12 feet; high-
water marks show that the flood of June, 1908, reached a stage of 15.4 feet on the
gage. The flood width was 850 feet and the cross section about 2,600 square feet.

-Diversions.—None.
Accuracy.—Records excellent except during the winter months.

Discharge measurements of South Fork of Milk River near Browning, Mont., in 1912.

Gage Dis-

Date. Hydrographer. height. | charge.
Feet. Sec.-ft.
Aug. 24 | W, A, LamD. it eaiaeiiecarriecimacanrenaeaaae 2.51 22
Nov. 15 |..... 5 PN 2.81 55

Daily gage height, in feet, of South Fork of Milk River near Browning, Mond., for 1912.
[R. J. Croff, observer.]

Day. Apr. | May, | June. | July. { Aug. { Sept. | Oct. Nov. Dec.
........ 3.35| 3.2 3.33 2.65 2.47 2.7 2.35 2.7
.3 3.3 3.171 3.33 2.7 2.50 2.7 | 2.6 2.6
.5 3.4 3.15 3.30 2.85 2.55 2.75 2.56 2,65
.5 3.4 3.1 3.07| 8.0 2.6 2.85 2.35 2.6
.5 3.35| 3.1 2.93 3.0 2.7 2.75| 2.55 2.6
3.95( 3.3{ 3.1 2.85 2,85 2.75 2.75 2.65 2.6
3.6 3.3 3.1 2.80 2.75 2.73 2.75 2.4 2.6
3.95 3.35 3.10 2.93 2.7 2,70 2.75 2.45 2.6
4.15| 3.6 3.07}) 3.03 2.65 2.65 2.85 2.56 2.6
4.15| 3.45] 3.03 3.10 2.65 2.60 2,751 3.0 licaiieee
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Daily gage height, in feet, of South Fork of Milk River near Browning, Mont., for 1912—

Continued.
Day. Apr, | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dee.
3.35 2.97 3.03 2,63 2.57 2,75 2.8
3.35 2.95 2.93 2.60 2. 55 2.85 2.95 |.
3.27 2.95 2.95 2.60 2.5 2.75 2.85
3.25 3.0 2.93 2.57 2.5 2,75 2.65
3.33 2.95 2.87 2.55 2.45 2.75 2.62
3.30 3.0 2.85 2.75 2.45 2.75 2,70 [oeeennas
3.37 3.05 2.80 2.85 2.45 2.75 2.6
3.33 2,95 2.83 2.75 2. 50 2,76 2.75
3.25 2.93 2.83 2.7 2.53 2,75 2.6
3.5 2.90 3.03 2.65 2.57 2.75 2.5
5.1 2.87 3.47 2,63 2.60 2. 55 2.75 |eeannnn
5.4 2.80 3.25 2.60 2.65 2.65 2.9
4.35 2.85 3.25 2.57 2.73 2.45 3.0
3.85 2.80 3.20 2.55 2.75 2.45 2.9
3.65 2.77 3.13 2,53 2.77 2.85 2.5
3.55 2.75 3.00 2,50 2.77 2.75
3.5 2.73 2.87 2.5 2.75 2.7
3.45 2,70 277 2,5 2.8 2.6
3.37 2.75 2.75 2,45 2.75 2,75
3.35 3.0 2.7 2,45 2.7 2.65
3.3 [eeeennn. 2.65 2.45 |........ 2.7

NoTe.—Apr. 1, relation of gage height to discharge probably affected by ice.

Daily discharge; in second-feet, of South Fork of Milk River near Browning, Mont., for

1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
144 124 140 36 18 42 9 42
134 110 140 46 " 20 48 31 31
154 106 134 60 26 48 26 36
154 97 92 81 31 60 9 31
144 97 71 81 42 48 26 31
144 97 60 60 48 48 36 31
134 97 54 48 46 48 12 31
144 97 71 42 42 48 16 31
195 92 86 36 36 60 26 31
164 86 97 36 31 48 2 O SO
144 kit 86 34 28
144 74 71 31 26
128 74 4 31 20
124 81 71 28 20
140 74 63 26 16
134 81 60 48 | 16
148 89 54 60 16
140 74 58 48 20
124 71 58 42 23
174 67 86 36 28
632 63 168 34 31
731 54 124 31 36
400 60 124 28 46
260 54 115 26 48
208 50 102 23 50
184 48 81 20 50
174 46 83 20 48
164 42 50 20 54
148 48 48 16 48
144 81 42 16 42
134 [.eeennns 36 16 |........

NotE.—Daily discharge determined from a well-defined rating curve.

Apr. 1and 2, discharge estimated.
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Monthly discharge of South Fork of Milk River near Brownming, Mont., for 1912.
[Drainage area, 283 square miles.]

<

Discharge in second-feet. Run-off.
Month. per | Depthim | o f:a"g;"
inches on of .
Maximum. | Minimum. | Mean, s%uﬂgere drainag acre-feet,
. area.
445 134 239 0.845 0.94 14,200 | A.
124 196 . 693 80 12,100 | A.
124 42 77.0 272 30 4,580 | A.
168 36 83.2 . 204 34 5,120 | A.
81 16 37.4 .132 15 2,300 | A.
54 16 33.5 .118 13 1,990 | A.
60 16 4.9 .159 18 2,760 | A.
November.................. 81 9 37.5 .133 .15 2, A.
December 1-9............... 42 31 32.8 .116 .04 586 | A.
Theperiod. .. ....o..ofeeeeneaoi oo 45,900

MILK RIVER AT HAVRE, MONT.

Location.—In SE. 1 SE. }sec. 5, T. 32 N, R. 16 E., at the highway bridge over Milk
River at Havre, Mont.

Records available.—May 15, 1898, to December 31, 1912.

Drainage area.—Not accurately known.

Gage.—Chain fastened to bridge rail on the downstream side; datum unchanged.

Channel.—Shifts.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—From the last part of November to the first part of April the river at
Havre is frozen entirely over and in portions of the cross sections it is usually
frozen to the bottom.

Diversions.—An irrigation company in southern Alberta, Canada, has been granted
an appropriation of 500 second-feet of the low-water flow and 1,500 second-feet of
the high-water flow, and a canal of 330 second-feet capacity has been partially
constructed but no water has been diverted. There are no other important irri-
gation rights above Havre, but farther downstream are five large canal systems
supplied directly from Milk River and irrigating about 22,000 acres. Preliminary
steps toward the adjudication of the water rights of these various systems have
been taken. A suit in behalf of the Fort Belknap Indians was decided in their
favor with the result that they were given a prior right over the other canals to
125 second-feet, the priority of the other rights not being touched upon. Although
no provision for storage has been made by the above claimants, the entire unappro-
priated flow of the stream has been filed upon by the United States Reclamation
Service in connection with its Milk River irrigation project, now under construc-
tion.

Accuracy.—Frequent discharge measurements are necessary to properly define the
rating curve, and even with these the estimates are subject to considerable error.
In years of low precipitation the flow ceases entirely and the water stands in pools
for several months.

Discharge measurements of Milk River at Havre, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer, height. | charge.
Feet. | Secft. Feet. | Sec.-ft.
i}[pr. 3| W.A.Lamb........... 11.96 4,860 || July 24 | R.R. Randell......... 5.92 106
ay 16 | R.R.Randell......... 6.57 398 || Aug. 26 |..... T 1¢ TR 5.50 48
June 13 |..... [ 1o TR 6.07 205 || Nov. 11 |..... s 10 TR 6.01 123
July 8]..... 13 L TN 5.88 117




112

SURFACE WATER SUPPLY, 1912, PART VI.

Daily gage height, in feet, of Milk River at Havre, Mont., for 1912.
[C. W. Ling, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
P (R, 1.1 6.9 6.8 5.7 5.9 5.4 5.9 59
2 ... 1.3 7.0 6.7 5.8 5.9 5.4 5.9 59
3. . 11.4 7.1 6.6 5.7 5.9 5.4 5.9 5.9
4. e 10.7 . 7.0 6.5 5.8 5.9 5.4 5.9 5.9
5. 10.0 6.5 6.5 5.6 5.9 5.4 5.9 5.9
R P 9.2 6.8 6.5 5.7 5.8 5.3 5.8 59
7. -0 91 6.8 6.5 5.6 5.8 5.3 5.8 5.9
8. 8.7 6.7 6.4 5.7 5.8 5.3 5.8 5.9
9 8.2 6.7 6.3 6.0 5.8 5.3 5.8 5.8

10. 7.7 6.6 6.3 6.0 5.8 5.6 5.8 5.8
) PR 8.0~ 6.6 6.1 6.0 5.8 5.6 5.8 6.0
12. PPN 8.0 6.6 6.2 5.9 5.6 5.5 6.0 5.9
£ AR PR 8.2 6.6 6.0 5.9 5.6 5.6 6.0 5.9
14. . 8.1 6.4 6.1 5.9 5.5 5.6 6.0 5.9
A (R, 7.9 6.5 6.0 5.9 5.5 5.6 6.0 5.9
R PR 7.8 6.6 6.1 5.9 5.5 5.6 6.0 5.9
17. 7.5 6.6 6.2 5.9 5.7 5.6 5.9 5.9
18. 7.5 6.3 6.2 5.9 5.8 5.6 5.9 5.8
L RO R, 7.2 6.4 6.1 5.9 5.8 5.6 6.0 6.0
20. 7.2 6.4 6.1 5.8 6.2 5.6 6.0 5.9
b1 U RO 7.3 6.3 5.9 5.8 6.1 5.6 6.0 5.9
22 - 7.3 6.2 6.0 5.8 5.8 5.6 5.9 5.9
b2 J R PR 7.0 6.3 5.8 5.9 5.7 5.6 5.9 5.9
24. 7.1 6.4 5.9 5.9 5.6 6.0 5.9 5.9
25 7.0 6.4 5.8 5.9 5.6 6.1 5.9 5.9
2. i 11 7.1 7.0 5.9 5.9 5.5 6.1 5.9 59
27. 11. 6.9 7.6 5.7 5.8 5.5 6.1 5.9 5.9
28. 12, 6.9 7.3 5.8 5.8 5.5 6.2 5.9 5.6
29 14, 6.9 7.1 5.7 6.1 5.5 6.2 5.9 5.5
30. 1L 6.8 7.0 5.8 6.0 5.5 6.2 5.9 5.5
. 1 10.0 J........ 6.9 cennen. 5.9 5.4 .. euia 5.9 . c.... .
Daily discharge, in second-feet, of Milk River at Havre, Mont., for 1912.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov.

545 500 110 102 40 102 102

590 460 120 102 40 102 102-
640 420 110 102 40 102 102
590 380 120 102 40 102 102
380 380 100 102 40 102 102
500 380 110 856 34 85 102
500 380 100 856 34 856 102
460 340 110 86 34 85 102
460 300 150 85 34 85 85
420 300 150 85 58 85 85
420 230 150 85 58 85 122
420 265 120 58 48 122 102
420 200 120 58 58 122 102
340 200 120 48 58 122 102
330 170 120 48 58 122 102
420 200 120 48 58 122 102
420 240 119 70 58 102 102
300 240 118 85 58 102 85
340 200 116 86 58 122 122
340 200 112 170 58 122 102
300 150 110 145 58 122 102
265 170 110 85 58 102 102
300 130 102 70 58 102 102
340 140 102 58 122 102 102
340 120 102 58 145 102 102
590 140 102 48 145 102 102
920 110 85 48 145 102 102
745 120 85 48 170 102 58
640 110 145 48 170 102 48
590 120 122 48 170 102 48
545 [........ 102 40 |.cenn... 102 |........
NoTE.—Daily discharge determined as follows: Mar. 24 to June 13 from a fairly well defined rating curve;
June 14 to July 23 by indirect method for shifting channel; July 24 to Nov. 30 from a well defined rating

curve.
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Monthly discharge of Milk River at Havre, Mont., for 1912.

[Drainage area, 5,050 square miles.]

Discharge in second-feet. Run-off.
Month, per | Depthin ‘I:a‘f;'
: incheson | Total m N
Maximum. | Minimum. | Mean. sg[::lﬂa;‘e inage | acre-feet,
g area.

745 | 3,900 0.772 0.23 61,900 | B.

500 1 1,440 .32 85,700 | B.

265 466 092 A1 28,700 | B.

110 243 .048 .05 - 14,500 | B.

85 115 .023 .03 7,070 | B.

40 77.0 .015 .02 4,740 | A.

34 73.5 -015 .02 4,370 | A.

8. 104 .021 .02 6,400 | A.

48 96.6 .019 .02 5,750 | A.

........................................... 219, 000

'NoTE.——Taken from the U. 8. Reclamation Service Eleventh Annual Report! supersedes the value of
7,300 square miles previously used.

MILK RIVER AT MALTA, MONT.

Location.—In the NW. } sec. 17, T. 30 N., R. 30 E., at the old highway bridge at
Malta, Mont.

Records available.—July 31, 1902, to December 31, 1912,

Drainage area.—Not accurately known.

Gage.—Chain fastened to handrail on downstream side of bridge; datum unchanged.

Channel.—Sandy; shifts during floods.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—More or less ice present during winter months.

Diversions.—The entire run-off from the drainagearea above does not pass the station,
for between Havre and Malta seven irrigation canals, which irrigate about 25,000
acres of land, divert water from Milk River and its tributaries. The United States
Reclamation Service has constructed a diversion dam at Dodson, about 17 miles
above the station, which will eventually divert water for the irrigation of about
108,000 acres of land in Milk River valley. East of Malta there are nearing com-
pletion two canals, one on each side, the combined discharge being 1,000 second-
feet.

Discharge measurements of Milk River at Malla, Mont., in 1912.

.Gage | Dis- Gage | Dis-
Date. Hydrographer. | yoight, | charge. | Dte- Hydrographer- | hojght. | charge.
. Feet | Sec.
Apr. 2 a17.4 3. 26
4 15.88 2.80 | 504
6 16.58 Le| 188
18 ¢10.09 Lo1| 192
29 4.15 18| 172
a Ice present.

b Floating ice, but ought not to affect gage height. . . .
¢ Used cross-section obtained on Apr. 6, 1912, for obtaining depths of observations; and cross-section of
Apr. 29 in computing area.

87228°—wsPp 326—14——8
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Daily gage height, in feet, of Milk River at Malta, Mont., for 1912.

[A. N. Jones, observer.)

Day Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
15.7 4.1 4.5 2.1 1.75 2.1 feeeee...] 2.0 1.7
17.4 4.0 4.3 2.05 L9 |........ . feesanns 1.8
17.1 3.7 4.1 2.0 1.75 L7 leoee.as 1.8
15.9 3.8 4.2 3.25 L76 |ceeennn. 2.0 feeennns 1.8
16.2 4.0 3.7 2.6 L7 LT foeeennen 2.0 1.7
16.5 4.4 3.7 2.4 L75|oee.n... 195 |........ 1.65
16.5 6.6 3.4 2.85 1.8 185 |...... 1.9 1.65
16.5 5.2 3.2 2.6 L7565 ...... LY Jeeaenon. 1.6
16.4 4.8 3.05 2.6 L75 L7 Joeeennns 2.0 1.6
16.4 4.4 3.25 2.5 L7561 2.0 foeoaoens 1.6
16.5 4.1 3.05 2.3 1.75 1.8 |........ 2.0 1.6
16.5 3.8 2.9 2.0 L8 ........ 195 [........ 1.6
16.7 3.8 2.6 1.95 175 ) R A P 2.1 1.6
16.8 3.9 2.65 L7 Jeceeecedaviennnn 195 |........ 1.6
14.6 3.7 2.65 1.7
11.8 3.6 2.75 1.8
1.0 2.85 3.05 1.9
10.1 2.8 3.2 1.9

9.5 3.35 3.5 1.9
7.6 3.1 3.35 1.8
6.3 3.25 3.0 L8 Joveiniifeonennndanannns 2.0 L5
5.3 3.3 2.9 1.85 2.5 1.7 2.0 [eee.enen L5
4.9 3.3 2.7 ) 15 T PR PR E. 2.0 |.cee....
4.7 3.4 2.5 1.9 2.3 17 L9 |........ 1.5
4.4 3.5 2.45 L85 [iaeoinianas veeefeacenenn 2.0 li..... .
4.2 3.5 2.5 1.9 2.2 1.7 2,05 |........ L5
4.2 3.4 2.45 I T RN R P, L9 [eeeean..
4.1 3.5 2.25 18 2.2 1.75 2.1 |o....... L5
4.2 4.5 2.2 1 0 PR RN RO, L7 foeeeo...
4.0 5.0 2.05 1.75 1.9 1.9 2.0 f....... 1.4
........ 51 |oeeaeeo.) L7 2% N IR PO P 1.4

NortE.—Relation of gage height to discharge, Mar. 28 to Apr. 4 and Dec. 1 to 31 probably affected by ice.

Daily discharge, in second-feet, of Milk River at Malta, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
S P 5,500 | 1,340 | 1,620 255 148 255 190 220
et eeeeiaieevaeicaann 5,830 | 1,280 | 1,480 238 190 195 190 212
. P 6,000 | 1,070 | 1,340 220 148 135 205 205
S Y 7,020 | 1,140 | 1,410 780 148 135 220 212
52 8,930 | 1,280 | 1,070 450 135 135 212 220
Bt irieiiiei e 9,120 | 1,540 | 1,070 365 148 155 205 205
R 9,120 | 3,060 870 565 160 175 198 190
- 2R R 9,120 | 2,100 750 450 148 155 190 205
Dttt 9,060 | 1,820 668 450 148 135 205 220
L R 9,080 | 1,540 780 405 148 148 220 220
B 9,120 | 1,340 668 325 148 160 212 220
B 9,120 | 1,140 590 220 160 148 205 238

9, 2 140 205 148 135 2056 255
135 148 135 205 230

135 148 135 198 205

160 148 110 190 198

190 148 116 190 190

190 162 122 190 198

190 175 116 205 205

160 308 110 220 212

160 356 122 220 220

175 405 135 220 220

190 365 135 205 220

190 325 136 190 220

175 308 135 214 220

190 290 135 238 205

190 290 142 246 190

160 290 148 255 162

160 240 169 238 135

148 190 190 220 135

135 255 {........ 220 |........

NorEe.—Daily discharge determined from a well-defined rating curve. Daily discharge estimated Apr.

1to4. Discharge interpolated for days for which gage heights are missing.
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Monthly discharge of Milk River at Malta, Mont., for 1912.

in second-feet.
Discharge in d-feet. Run-off |, oo
Month. (total in | 2o
Meximum. | Minimum. | Mean, *| cre-feet).
9,320 1,280 5,540 330,000 | A.
3,060 50| 1,230 75,600 | A.
1,620 238 719 42,800 | A.
July.. 780 135 257 15,800 | A.
August. .. X 405 135 211 13,000 | A.
September. . .. ... ...l iliieiiiiieian. 255 110 145 8,630 | A.
[0571] /7 255 190 210 12,900 | A.
NoOVember. ... .o iieeiiimeaeaaencaeeaaeaaaaans 255 135 206 12,300 | A.
Theperiod. .....coiereiiin i e 511,000

MILK RIVER AT HINSDALE, MONT.

Location.—In the NE. } SW. { sec. 33, T. 31 N., R. 36 E. At the highway bridge

over Milk River, about 1 mile from Hinsdale, Mont., a point 46 miles from the
-junction of Milk River with the Missouri.

Records available.—May 13, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Chain fastened to upstream side of highway bridge; datum unchanged.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—Stream frozen entirely across and to a considerable depth from late
in November until the first of April.

Diversions.—No water is diverted between the station at Hinsdale and that at Malta.
The flow of the stream has, however, been appropriated by the United States
Reclamation Service in connection with the Milk River project, and will be
diverted at a point 9 miles east of Hinsdale to irrigate land in lower Milk River
valley.

Discharge measurements of Milk River at Hinsdale, Mont., in 1912.

Date. Hydrographer. hgig %_ chI;ge. Date. Hydrographer. hgi?ift. ch]a)zlrsée.
Sac.-{t.
Apr. 21 June 18 1,780
2% July 29 273
May 5 Aug. 31 627
10 Nov. 14 315
25
Daily gage height, in feet, of Milk River at Hinsdale, Mont., for 1912.
[Goldie Wooldridge, observer.)
Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. Now.

L e 12.3 5.7 6.8 3.5 2.55 3.35 2.8 2.7
P, 17.9 5.6 6.7 3.2 2.5 3.15 2,55 2.65
. 23.3 5.5 6.3 3.0 2.5 3.0 2.8 2.7
Qe 24.6 5,7 5.9 3.2 2.45 2.75 2.75 2,65
TP PO 6.3 5.8 2.95 2.4 4.3 2.6 2,65
6.. 7.1 5.3 2.95 2.4 3.9 2.6 2.7
7.. 8.4 52! 2.9 2.35 3.55 2.75 2. 65
8.. 10.8 4.9 4.1 2.35 3.15 2.7 2.7
DY PR, 1.3 4.7 4.8 Jeeeenns 3.0 2.95 2.65
) {1 PP PPN 10.4 4.6 47 |oeceann 2.9 2.65 2.65
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Daily gage height, in feet, of Milk River at Hinsdale, Mont., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
7.8 4.6 4.6 2.9 2.7
7.7 7.2 4.4 2.85 2.55
7.2 7.3 4.1 2.8 2.6
6.6 71 4.2 2.6 2.55
6.3 6.6 3.7 2.5 2.55
5.7 8.0 3.4 2.45 2.6
5.4 5.3 3.2 2.35 2.75
5.4 5.4 3.2 2.4 2.7
5.2 5.0 3.1 2.4 2.55
5.2 4.6 3.1 2.35 2.55
4.9 4.5 3.0 2.4 2.6
4.8 4.4 3.0 2.35 2.55
4.8 4.3 3.0 2.4 2.8
6.5 4.3 2,95 2,35 2,65
5.9 4.3 2.9 2.4 2.65
5.8 4.2 3.1 2.4 2,7
5.8 4.2 2.95 2.35 2.65

12.8 3.8 2.8 2.4 2.7

15.1 3.6 2.7 2.4 2.65

10.9 3.4 2.7 2.35 2.65
T8 |eeeenn. 2.6 | 3.45|........ 2.7

Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., for 1912.

Day. Apr. | May. | June. | July, | Aug. | Sept. | Oct. | Nov.
6,000 | 2,020 [ 2,790 655 240 575 320 285
7 1,950 | 2,720 500 225 475 240 270
8,000 | 1, 2,440 105 405 320 285
) 2,020 | 2,160 500 212 302 302 270
16,000 | 2,440 | 2,090 382 1;120 255 270
24,200 | 3,000 | 1,760 | 382 200 830
23,900 | 3,930 | 1,690 382 188 682
3 5 1,500 | 1,000 188 475
22,300 | 6,370 | 1,360 | 1,430 188 405
21,000 | 5, 1,300 | 1,360 188 360
20,900 | 3,490 | 1,300 | 1,300 188 360
20,600 | 3,420 | 3,070 | 1,180 188 340
20,300 | 3,070 | 3,140 | 1,000 188 320
,000 | 2,650 | 3,000 [ 1,060 190 255
19,700 | 2,440 | 2,650 765 190 225
19,400 | 2,020 | 2,230 190 212
19,100 | 1,820 | 1,760 500 190 188
8,800 | 1,820 | 1,820 500 190 200
14,600 | 1,690 | 1,560 450 200 200
,400 | 1,690 | 1,300 450 | 3,000 188
9,000 | 1,500 | 1,240 405 | 3,700 200
7,480 | 1,430 | 1,180 405 { 3,500 188
5,470 | 1,430 | 1,120 405 | 3, 200
1480 | 2,580 | 1,120 382 | 2,500 188
3,780 | 2,160 | 1,120 360 | 2,000 200
2,930 | 2,090 | 1,060 450 | 1,500 200
2,440 | 2,090 | 1,060 382 | 1,000 188
,440 | 7,760 820 320 | 1,000 200
2,370 | 10,000 710 285 | 1,000 200
2,230 | 6,010 600 285 655 188

........ 3,490 |........| 255 628 leeunun.n

NoTte.—Daily discharge determined from a rating curve well defined below Ea height 14 feet, and fairly
well defined from 14 to 30 feet. Discharge, Apr. 5-17, estimated from the ig%f—watet mark, which was
referred to the gage datum by leveling the date of the highest water having been observed by the hydrgF-
rapher; also from a current meter measurement at Vandalia, 6 miles below Hinsdale on Apr, 10. Daily
discharge estimated Aug. 9-12, 14-20, and 22-29, Discharge estimated Nov. 17-30 at 250 second-feet.
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Monthly discharge of Milk River at Hinsdale, Mont., for 1912.

Discharge in second-feet.
Runoff 1, .,
Month. (total in

racy.
Maximum. | Minimum, | Mean. acre-feet). v
24,200 2,230 | 12,900 | 768,000 | C.
10,000 | = 1,430 3,220 198,000 | A.
3,140 600 1,720 102,000 | A.
1,430 255 604 37,100 | A.
3,700 188 879 54,000 | C.
1,120 188 337 20,100 | A.
382 240 275 16,900 | A.
........................ 265 15,800 | C.
.................................. 1,210,000

NORTH FORK OF MILK RIVER NEAR BROWNING, MONT.

Location.—At Alexander Dubray’s ranch, 35 miles north of Browning, and about 2
miles south of the Canadian boundary line.

Records available.—May 8, 1911, to July 6, 1912.

Drainage area.—Not measured. ,

Gage.—Staff gage nailed to a post on right bank.

Channel.—Liable to shift.

Discharge measurements.—Made by wading at convenient sections near the gage.

Winter flow.—Stream freezes over during the winter; winter gage heights have no
value.

Accuracy.—Results are only fair.

Discharge measurements of North Fork of Milk River near Browning, Mont., in 1911 and
1

912.
Date. Hydrographer, hg' < ch]:)irmg-e. Date. Hydrographer. hgiga%ﬁ ehli)ii‘ze.
1911. Sec.ft. 1911, Feet. | Sec.ft.
May 8 gi Aug. 28 | B.E,Jones...c.cueu... 4,74 20
June 8 30 1912,
25 54 || June 8| R.R.Randell.......... 4.51 25

Daily gage height, in feet, of North Fork of Milk River near Browning, Mont., for 1911.
[B. F. Lowry, observer.]

Day. | May.| June.| July. | Aug. | Sept.| Oct. | Nov. || Day.|May.| June.| July. | Aug. | Sept.| Oct. | Nov

) P R 5.00 | 5.00 | 4.85 | 4.50 | 490 | 4.90 | 16....] 5.35 | 4.80 | 4.60 | 4.60 | 4.90 | 4.90

b2 PO 4.95(4.90|4.85| 455 [4.90] 4.90| 17....[5.00 | 4.80 | 4.70 | 4.60 | 4.90 | 4.90

b2 JR 4.95]14.90| 4.8 |510| 4.9 | 490 18....[5.10 | 4.80 | 4.75 | 4.60 | 4.90 | 4,90 ).

F: SR PR, 4.90)4.90 ) 4.85]| 545 | 490 | 4.90 ) 19..../ 5.00 | 4.80 | 4.75 | 4.55 | 4.90 | 490

| S PO 4,901 4.8 | 493 | 6.90 | 4.90 | 4.9 ....| 4.95 | 4.80 | 4.80 | 4.55 | 4.90 | 4.90

[N P, 4.95|4.854.90)6.90| 490 490 21....]4.95) 4.80 | 4.80 [ 455} 5.10 | 490 |......

Toeefamnenn 4.90 | 4.70 | 4.95 | 6,85 | 4.90| 4901 22....| 4.95 | 4.85 | 480 4.50 | 5.10 | 4.90 [......

8....| 495 | 4.85| 470 | 495 6.80 | 490 |...... 23....] 5,00 | 5.00 | 4.75 | 4.50 | 4.90 | 4.90 |._....

9....1 500 495470 )5.00) 5.80) 4.90 |...... e 5.00 | 5.10 | 4.75 | 4.50 | 4,90 | 490 |......

10....] 4.93 | 4.80 | 4.70 | 4.95 | 5.75 | 4.90 |...... e.-.] 5,05 | 5.10 | 4.70 | 4.55 | 4.90 | 4.90 |......

11....1 490 | 4.80 | 4.70 1 4.85 | 5.65 | 4.90 |...... 26....15.05)|5.15 ] 4.70 | 4.55 | 490 | 4.90 |......

12....0 4.95 | 4.80 | 4.65 | 4.70 | 490 | 490 |...... 27....15.00]5.15|4.65) 450! 4.90 | 490 |......

13..../ 5.00 | 4.85 | 4.65) 4.70 | 4.90 | 4.90 |...... 28....14.95]5.10 | 465 | 4.65 | 490 ) 490 |......

14....15.10 | 4.80 | 4.60 | 4.70 | 4,90 | 490 |...... 20....] 490} 5.05] 470 | 4,55 | 490 | 490 |.__. ..

15....] 6.25 | 4,80 | 4.60 | 4.65 | 4.90 | 4.90 |...... 30....1 490|505 | 495 4.50| 490 | 490 |......
3l....| 495 |...... 4,85 | 450 j...... 4.9 |......

Norte.—Accuracy of gage heights Aug. 15 to Sept. 2 doubtful, on account of a new man reading gage in )
observer’s absence.
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Daily discharge, in second-feet, of North Fork of Milk River near Browning, Mont., for
191

Day.| May.| June.[July.| Aug. | Sept.| Oct. | Nov. || Day. |May. | June.| July.| Aug. |Sept. | Oct. | Nov.
421 42| 29 6 33 33 16....] 81 25 12| 12| 33
38 33 29 9 33 33.]| 17....] 42| 25 18 12( 33
38 33 29| 52| 33 33(/18....] 52] 25 2| 12| 33
33 33 29 95 33 33 || 19.... 42 25 22 9 33
33 29| 36! 347 33 33 . 38| 25 25 9 33
38| 29| 33| 347 33 331 21....] 38| 25 25 9 52
33 18 38| 338 33 33)[22....] 38 29 25 6 52
29 18 381 329 33 42 22 6 33
38 18| 42) 149 33 42 52| 22 6 33
25 18| 38 141 33 471 52 18 9| 33
25 18 29 | 125 33 47 58 18 9 33
25 15 18 33 33 42 58 15 6 33
29 15 18| 33 33 38 52| 15 15| 33
25 12 18 33 33 33 47 18 9 33
25 12 15| 33 33 ~ 33 47| 38 6| 33

38 |auen-. 29 [ PN

Note.—Daily discharge determined as follows: May 8-15 from a fairly well-defined rating curve; May 16
to Sept. 2 from a well-defined rating curve and Sept. 3 to Nov. 7 from the same curvs, ifs applicability,
however, being doubtful.

Daily gage height, in feet, and discharge, in second-feet, of North Fork of Milk River near
Browning, Mont., for 1912.

[Alex. Dubray, observer.]

March. April. May. June. July.
Day. .
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. |charge. | height. | charge. | height. | charge. | height. |charge. | height. | charge.
5.75 195 4.7 41 4.6 32 4.6 32
5.7 186 4.7 41 4.6 32 4.6 32
5.6 168 4.7 41 4.6 32 4.6 32
5.6 168 4.7 41 4.6 32 4.6 32
5.45 142 4.7 41 4.6 32 4.5 24
5.5 150 4.7 41 4.6 4.45
5.35 126 4.7 41 4.55
5.25 110 4.7 41 4.5
5.2 102 4.7 41 4.5
5.15 95 4.7 41 4.5
5.05 81 4.7 41 4.5
4.95 68 4.7 41 4.5
4.8 51 4.7 41 4.5
4.75 46 4.7 41 4.5
4.7 41 4.65 36 4.55
4.7 41 4.6 32 4.55
4.7 41 4.6 32 4.5
4.75 46 4.6 32 4.5
4.75 46 4.6 32 4.5
4.7 41 4.85 56 4.45
4.7 41 5.3 118 4.4
4.7 41 4.85 56 4.4
4.7 41 4.7 41 4.4
4.7 41 4.7 41 4.4
4.7 41 4.65 36 4.4
4.7 41 4.6 32 4.4
4.7 41 4.6 32 4.45
4.7 41 4.6 32 4.5
4.7 41 4.6 32 4.5
4.7 41 4.6 32 4.6
................ 4.6 32 ...

NOTE.—Gage hei

curve fairly well d

eﬁl;ts Mar. 14-31 probably distorted by ice.

Daily discharge determined from a rating

ed at gage heights 4.4 Teet to 4.6 feet and poorly defined for all other stages.
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Monthly discharge of North Fork of Milk River at Browning, Mont., for 1911 and 1912.

Discharge in second-feet. .
Rin-off |, 0.

Month, (total in :

Maximum. | Minimum. | Mean, | 8cTe-feet).

QORCE

£8ES
Wwao

NORTH FORK OF MILK RIVER NEAR CHINOOK, MONT.

Location.—In sec. 3, T. 33 N., R. 19 E., at a point about 44 miles north of Chinook,
Mont., about 7 miles above the junction of the North Fork with the main stream.

Records available.—April 22, 1905, to December 31, 1912,

Drainage area.—Not measured.

Gage.—Chain on the left bank near the house of the observer.

Channel.—Sandy and shifting.

Discharge measurements.—Made by wading or at the cable near the gage.

Winter flow.—Ice present.

Diversions.—Three canals, which divert in the aggregate about 20 second-feet, take
out above the station; several small pumping plants, which supply water for
irrigating the bottom land along the river valley, also operate above the station.
Below the station the Matheson and Cook canals divert water for irrigating land
in Milk River valley near the mouth of the North Fork. The aggregate appro-
priation for these canals is 78 second-feet.

Accuracy.—Results may be considered reliable, as a fair rating curve has been con-
structed. The greater part of the run-off occurs during floods caused by heavy
raing in the spring and early summer. In the fall the channel is often dry.

Discharge measurements of North Fork of Milk River near Chinook, Mont., in 1912,

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.-ft. Feet. | Sec.~ft.

iA‘pr. 3| W.A. . Lamb........... ¢ 4.30 716 || June 27 | R. R. Randell..........| 0.95 21
ay 18 | R.R.Randell.......... 1.57 105 || July 26 -.... 1 TR .42 4.8
June 2|..... [+ 1 PO 1.74 115 || Aug. 28 |.....d0uececnecnaaonn.., .58 12.2

14 (..... L (4 J 1.16 39 || Nov. 12 |..... {6 1 T .81 26

a Tce present.
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Daily gage height, in feet, of North Fork of Milk River near Chinook, Mont., for 1912.
[Mrs. R. B. Snedecor, observer.]

Day. Mar Apr May. | June. | July. | Aug. | Sept. | Oct Nov.
2.05 1.8 1.65 0.9 0.40 0.49 0.7 0.69
2.9 1.8 L75 .85 . .49 .7 .69
5.2 1.7 L75 .82 .40 .48 .7 .69
8.5 1.8 1.55 5.20 .39 .47 .70 .69
1.2 1.8 1.5 1.85 .38 .46 .7 .69
9.9 175! 1.46| 1.36 .38 .46 ] .69
10.7 1751 1451 L12 .37 .49 .72 .69
1.9 L7 1.43 . .35 .49 .72 .71
10.9 175 1.36 . .33 .49 .72 .71
9.9 175 L33 .30 .49 .72 .72
8.6 1.8 1.23 .29 .49 .72 .72
7.0 L75 115 .49 .72 .78
6.1 1.8 1.15 .49 .72 .79
5.8 1.75 117 .49 .72 .74
6.3 1.65| L3l .50 .72 .71
4.8 1.65| 2.90 .50 .73 .84
3.8 155 2.5 .58 .75 .79
3.2 1.6 L7 .55 .78 .76
2.9 L5 1.35 56 .54 .79 .72
2.6 L5 1.34 72 .54 .80
2.5 1.55| L1.28|........ .86 .53
2.35 1.45 L24........ .79 .

2.15 1.46 118 |........ .75 .55
2.15 145 114 |........ .72 .60
2.1 L4d] L10|........ .63 .63
2.05 1.46 1.05 .42 .59 .65
2.0 1.7 .96 .42 .58 .68
195 1.7 .91 .40 .56 .69
1.95 L7 .90 .43 .54 .69
1.9 1.6 .86 .42 .54 .69
........ 1.55 |.oeanens .40 50 feeeann.-

NotE.—Mar. 24 to Apr. 3 relation of gage height to discharge affected by ice.
Dazly discharge, in second-feet, of North Fork of Milk River near Chinook, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
170 100 21 4.5 7.6 18 17
175 116 18 5.2 7.6 18 17
155 116 16 4.5 7.3 18 17
175 84 11,260 4.3 7.0 18 17
175 77| 145 4.1 6.6 19 17
155 2 65 4.1 6.6 19 17
155 71 42 3.9 7.6 19 17
140 69 30 3.5 7.6 19 19
150 61 23 3.1 7.6 19 19
150 57 20 2.5 7.6 19 19
160 47 18 2.4 7.6 19 19
135 40 12 3.0 7.6 19 24
145 40 12 4.0 7.6 19 24
135 41 12 5.0 7.6 19 21
120 55 13 6.0 8.0 19 19
120 410 13 7.0 8.0 20 28
100 295 14 8 11.2 22 24
110 107 14 9 10.0 24 22

95 60 14 10 9.6 24 19
95 58 12 19 9.6 25 24
100 52 10 30 9.2 26 25
&0 48 9 24 9.6 27 27
80 42 8 22 10
80 39 7 19 12
80 35 6.0 14 14
)] 31 5.2 12 15
110 25 5.2 11 17
110 22 4.5 10 17
110 21 5.6 10 17
95 19 5.2 10 17
85 feeuenunn 4.5 8.01........ .

A
NoTE.—Daily discharge determined as follows: Apr.4 to May 31 for gage heights below 4 feet by shifting-
channel methods and above 4 feet from the curve for 1911, which was well defined for gage heightsin 1911
and probably fairly well defined for gage heights in 1912 above 4 feet; June 1 to July 4 and July 26 to Nov.
25 from two fairly well defined curves and July 5-25 by shifting-channel methods. Daily diScharge esti-
mated Apr.1and 2. Discharge for Apr. 3 is the result of a current-meter measurement.
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Monthly discharge of North Fork of Milk River near Chinook, Mondt., for 1912.

Discharge in second-feet.

Run-off |, ..,

Month. (total in rac
Maximum. | Minimum, | Mean, acre-feet). v
79,700 | C.

7,560 | C.

4580 | B.

3,660 | C.

561 | B.

590 | B.

1,330 | B.

1,070 | B.

99,100

BEAVER CREEK NEAR SAC‘,O,l MONT.

Location.—In sec. 35, T. 81 N, R. 32 E,, at Craig’s ranch, 3 miles south of Ashfield,
Mont., near Saco, the nearest post office, and about 18 miles from Malta.

Records available.—July 5, 1903, to November 13, 1912.

Drainage area.—Not measured.

Gage.—Overhanging chain. The gage was first established at bridge No. 455 of the
Great Northern Railway, half a mile west of Ashfield; it was moved to its present
location, 24 miles farther upstream, December 31, 1903.

Channel.—The stream carries little water except at the times of the spring floods or
heavy rains; during the summer months the channel is obstructed by a dense
growth of weeds and willows, which have to be cleared out occasionally. At
medium and high stages a second channel, known as Beaver Creek Overflow,
receives the stream above the station, fills a depression to the west of the main
channel, and reenters at a point some distance below the gage.

Discharge measurements.—Made from a cable or by wading.

Winter flow.—Ice present during the winter months.

Diversions.—Water is diverted from Beaver Creek by small ditches leading from the
stream and by small pumping plants near the banks.

Accuracy.—Results are only fair, as the growth of weeds and willows in the channel
makes the construction of a permanent rating curve difficult.

Discharge measurements of Beaver Creek near Saco, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.-ft. Feet. | Sec—ft.
i}};r. 27 | B.E.Jones....c.un... 2.85 57 July 27| R.R. Randell......... 1.30 1.6
y 8[-...- do....... 10. 62 716 it 146
23 [ R. R. Randell. . 2.70 50 80
June 16 |..... L [ R 1.60 6.8 9.1

1 Station described in earlier reports as “ Beaver Creek near Ashfield, Mont.”
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Daily gage height, in feet, of Beaver Creek near Saco, Mont., for 1912.
[Mrs. W, P. Craig, observer.]

Day. Apr. | May. | June, | July. | Aug. | Sept. Oct. | Nov.
1.95 3. 1. 1. 3. 1.42 1.8
1.9 3. 1. 1. 2. 1.42 1.8
2.0 3. 1: 1. 2. 1.42 1.8
2. 2. 2. 1. 2. 1.42 1.7

........ 2. 3. 1. 2. 1.42 1.70
2. 5. 1. 3. 1.51 1.69
2. 8. 1 3. 1.51 1.69
2. 8. 1. 3. 1.51 1.69
2. 9. 1 3. 1.51 1.69
1. 10. 1 2. 1.61 |....... .

9. 1. 2. 1.61
8. 1. 1.61
8. 1. 1.61
. 5. 1.61
4. .7
.71
1.
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Daily discharge, in second-feet, of Beaver Creek near Saco, Mon., for 1912.

Day. Apr. | May, | June, | July. | Aug. | Sept. | Oct. | Nov.
19 89 1.0 8.8 72 3.4 13
17 79 3.6 8.8 55 3.4 13
21 72 7.6 8.8 41 3.4 13
29 57 32 10 45 3.4 10
30 47 74 12 55 3.4 10
40 45 170 12 79 5.2 9.7

100 43 460 12 89 5.2 9.7
650 31 470 8.5 84 5.2 9.7
700 27 510 6.0 65 5.2 9.7
700 19 610 6.0 49 7.3 9.4
600 15 530 8.5 24 7.3 9.2
230 11 404 8.5 16 7.3 9.0
294 9.7 286 8.5 9.4 7.3 8.8
195 8.2 202 8.5 5.6 (% 3 SO,
158 6.8 134 8.5 5.6 10 |oeeeeeos
124 6.8 104 12 5.6 10 |........
104 28 74 12 5.6 12 ...
74 61 51 17 5.6 21 ...
63 84 37 41 7.9 2 T SO
53 89 25 94 11 27 |ee.-....
45 99 19 188 11 . S
39 99 19 359 9.1 17
49 84 15 490 16 17
53 57 15 460 9.1 13
84 41 10 368 7.6 13
140 26 3.2| 286 6.4 13
182 14 .8 | 230 5.4 13
209 7.9 .8 | 182 5.4 13
176 4.6 3.2| 152 5.4 13
140 2.8 6.2 114 3.4 13
119 ooeenes 6.2 89 |........ 13

Note.—Daily discharge determined from a rating curve well defined below, and poorly defined above

gage height of 6 feet. Daily discharge estimated May 5-7and 9-11.

when gage heights are missing.

Discharge interpolated for other days
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Monthly discharge of Beaver Creek near Saco, Mont., for 1912.

Discharge in second-feet.
Run-off Accu-
Month, (totalin |
Maximum. | Minimum. | Mean. acre-fect).
342 21 118 5,620 | B.
2700 17 175 10,800 | C.
99 2.8 42.1 2,510 | A.
610 .8 138 8,480 | B.
490 6.0 104 6,400 | B.
89 3.4 27 1,600 | A,
31 3.4 11.2 889 A.
13 8.8 10.3 266 | A.
.................................. 36,400
e Estimated.

BEAVER CREEK OVERFLOW NEAR BOWDOIN, MONT.

Location.—In the SW. {sec. 17, T. 30 N, R. 32 E., at John Turmell’s ranch, 14 miles
from Malta, Mont.

Records available.—June 29, 1903, to August 30, 1906; May 2, 1908, to December
31, 1910; March 20, 1911, to November 9, 1912. The gage was washed out and
bench marks destroyed in the spring of 1912. Gage heighte for 1912 are referred
to a new datum.

Gage.—Staff.

Channel.—Water flows in this channel only when Beaver Creek is high; during the
remainder of the season the water is standing in pools, and fluctuations in water
level are due wholly to local rains and to evaporation.

Discharge measurements.—At flood stages made at a bridge half a mile below
the gage; low-water measurements are made by wading near the gage.

Accuracy.—Records poor.

Discharge measurements of Beaver Creek overflow near Bowdoin, Mont., in 1912.

Date. Hydrographer. hgi?;ﬁ' ch]girsge. Date. Hydrographer. hgig et. cl*]x)a.‘rsée.

Sec.-ft. Feet. | Sec.-ft.

Apr. 27 36 a2,01 0

ay 9 1,170 3.45 27

23 52 4.30 86
June 16 21

a Point of zero flow.

Daily gage height, in feet, of Beaver Creek overflow near Bowdoin, Mont., for 1912,
[H. Turmell, observer.]

. Day. Apr. | May. | June. | July Aug Sept. Oct Nov.
3.0 4.65 3.95 1.8 3.15 2.15 1.6
3.0 4.8 4.0 185 3.1 2.1 165
2.9 4.85 4.25 1.8 3.15 2.15 1.6
2.9 4.55 5.2 L7 3.15 2.0 1.65
3.05 4.3 4.55 1.75 3.3 2.05 1.65
3.6 4.15 5.7 L7 3.35 2.05 1.6
4.65 4.0 6.7 1.65 3.6 2.0 1,55
7.8 3.95 6.3 1.6 4.45 1.95 L5
8.0 3.85 6.7 1.65 4.05 L9 1.55
8.0 3.8 7.1 1.55 3.8 2,05 oonuees
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Daily gage hetght, in feet, of Beaver Creek overflow near Bowdoin, Mont., for 1912—Con.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
7.9 3.7 6.3 15 3.65 2,05
7.3 3.8 5.0 1,55 3.4 1.9
5.9 3.55-1 4.25 15 3.35 1.95
495) 3.95; 3.5 L5551 3.25) 19
4.75 3.8 3.25 1.56 3.1 1.95
4.3 3.65 2.95 15 3.05 1.95
4.15 3.7 2.5 1.55 2.9 1.8
4.00 5.05 2.45 16 2.85 1.85
3.83| 5.3 23 3.951 2.7 18
3.85 5.2 2.35 4.0 2.6 185
3.8 5.15 2.25 5.2 2. 55 1.85
4.05 5.0 2.1 7.1 2.5 1.8
3.8 4,55 2.05 7.4 2.55 1.75
4.0 4,35 2.0 6.7 2.45 1.7
5.15 4.1 2.05 6.0 2.4 175 |.
5.3 4.05 2.05 5.6 2.45 1,75
4.95 3.8 1.9 5.1 2.3 1.7
5.2 3.685 1.95 4.45 2.35 1,75
5,05 3.5 1.9 3.75 2.2 17
4.75 3.45 1.95 3.35 2.25 L7
4.7 |-eeeaead] L95 3.1 j........ 1.65

Note.—Gage height relation to discharge Apr. 1 probably distorted by ice.

Daily discharge, in second-feet, of Beaver Creek overflow near Bowdoin, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept Oct. | Nov.
115 36 0.0 16 0.8
130 39 .0 15 .5
138 56 .0 16 .8
08 | 170 .0 16 .0
ki 86 .0 21 .2
62| 270 .0 23 2
46 | 660 .0 34 .0
43 | 520 .0 108 .0
37| 660 .0 67 .0
34 ( 800 .0 46 .2
32| 520 .0 37 2
2| 186 .0 25
21 87 .0 23
40 29 .0 20
34 20 .0 15
......... 22 10 .0 14
24 3.0 .0 9,0
147 2.5 .0 8.0
200 15 58 6.2
170 1.8 62 4.0
162 1.2} 226 3.5
22 140 .6 800 3.0
23. 86 .2 920 3.5
24. 57 65 .0 660 2.5
25. 207 45 .2 430 2.0
26. 235 42 .2 316 2.5
27 169 28 .0 208 L5
28. 208 22 .0 108 1.8
29 175 ‘16 .0 43 L0
30. 130 14 .0 23 1.2
31. 122 |........ .0 15 |eee.....

Nore.—Daily discharge determined as follows: Apr.17 to May 7 from a fairly well-defined rating curve;

May 8-23 and July 7 to Oct. 11 from a fairly well-defined rating curve;

June 16 to July 6 from a poorly-defined

rating curve and May 24 to June 15 by indirect method for shifting channels. Stream practically dry

Oct. 12 to Nov. 9.
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Monihly discharge of Beaver Creek overflow near Bowdoin, Mont., for 1912.

. . feot.
Discharge in second-feet, Run-off Aceu
Month. . (total in racy.
Maximum. | Minimum, { Mean, | 2ere-feet).
325 26 149 4,140 | B.
19 266 16,400 | B.
1 70.4 4,190 | C.
0 [ 134 8, B.
0 |125 7,690 | B.
1.0 18.2 1, B.
.0 .09 5.5 | B.
.0 . .0} B,
.................................. 41, 700

ROCK CREEK NEAR HINSDALE, MONT.

Location.—In sec. 10, T. 31 N., R. 36 E., at Ottenstror’s ranch, about 2 miles be-
low the head gates of Rock Creek canal and 6 miles northeast of Hinsdale.

Records available.—April 19, 1912, to December 31, 1912. From July 5, 1905, to
December 31, 1907, data were cbtained at a station 2 miles upstream, just below
the diversion dam of the Rock Creek canal. The flow at these two points is
practically the same.

Drainage area.—Not measured.

Gage.—Overhanging chain gage on the left bank.

Channel.—Shifts slightly at high water.

Discharge measurements.—Made by wading one-fourth mile below the gage at
low and medium stages and from a bridge 2 miles below at high stages.

Winter flow.—Affected by ice.

Diversions.—There is no storage, but the normal summer flow is appropriated and
used during the irrigation season.

Accuracy.—Conditions for obtaining accurate discharge data are good. .

Discharge measurements of Rock Creek near Hinsdale, Mont., in 1912.

Gage Dis- Gage | Dis-

Date. Hydrographer. helght. | charge. || Date. Hydrographer. heiZit. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.

Aprn 19 727 || June 18 | R. R. Randell.. 6.64 | 117
26 6.80 158 || July 29 |..... do........ 5.80 12.6

May 4 6.45 87 || Aug. 31 |..... do... . 5.8 21
6.21 59 || Nov. 14 |..... [+ 1 T ....| 85,74 1.7

e Ice at the gage but not at the control.
Daily gage height, in feet, of Rock Creek near Hinsdale, Mont., for 1912.
[Mrs. John Ottenstrohr, observer.}

Day. Apr. May. -Jume. | July. | Ang. Sept‘ Oct. | Nov
5.7 5.9 5.7 5.75
5.7 5.9 5.75 5.75
5.7 5.85 5.8 5.75
5.7 5.8 5,75 5.75
5.7 6.2 5.75 5.75

5.7 7.1 5.75 5.7

5.7 6. 05 5.75 5.75
5.7 5.9 5.8 5.75
5.7 5.9 5.75 5.75
5.7 5.95 5,75 eaeennnn
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Daily gage height, in feet, of Rock Creek near Hinsdale, Mont., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

715 |aao..s 6.7 5.65 5.95 5.75

7.0 |eeeeeans 6.4 5.7 5.9 5.75 I.

6.85 |.ccennen 6.2 5,7 5.9 5.8

6,65 |........ 6.1 5.3 5.9 5.75
6.55 |.cooauan 6,08 5.4 5.8 5.75
........ 6.4 [........| 5.90| 5385{ 57| 57

6.35 |.cunennn 5. 95 5.4 5.8 5.80 1.

........ 6.2 {........| 5.8 5.8 5.76 5.78 |.
8.9 6.2 6.6 5.8 8.3 5. 75 5.78
8.3 6.15 6.45 5.85( 12.4 5.8 | - 5.75
7.8 6.1 6.3 5.9 7.85 5.75 5.75
7.5 6.1 6.3 5.75 6.8 5.8 5.75
7.2 6.45| 6.2 5.8 6.7 5.8 5.75
7.0 6.3 6.1 5.82 6.3 5.7 5.75
6.9 6.2 6.1 5.9 6.2 5.7 5.75
6.8 6.1 6. 05 5.85 6. 05 5,65 5.75
. 6,75 6,7 6.08 5. 88 6.0 5.7 5.75
23. 6.7 6.0 5.75 5.9 5. 65 5.75
. 6.7 |.. 6.0 5.7 5.9 5.65 5.75
30. 6.6 |.. 6. 05 57 5.85 5.7 5.75
5 NN, PR jreeeeee oo 5.7 5.85 |.ceeannn 5.75

Nore.—~The gage was washed out May 28 and replaced June 19.

Daily discharge, in second-feet, of Rock Creek near Hinsdale, Mont., for 1912,

Day. Apr. | May. | June. { July. | Aug. | Sept. | Oct. | Nov.

46 10 20 10 12

59 10 20 12 12

46 10 17 14 12

73 10 14 12 12

205 10 52 12 12

162 10 216 12 12

162 10 35 12 12

52 10 20 14 10

50 10 20 12 12

364 10 25 12 12

132 8 25 12 12

80 10 20 12 12

52 10 20 14 12

40 1 20 12 12

38 2 14 12 12
20 2 12
25 2 14
17 14 12
14 14 540 12
88 17| 2,400 14
66 20 406 12
66 12 152 14
52 14 132 14
40 15 66 10
40 20 52 10
35 17 35 8
38 19 30 10
30 12 20 8
30 10 20 8
35 10 17 10
........ 10 | 4 P

NOTE.—; ;;lgtdischarge determined from a well-defined rating curve. Discharge Nov. 10-15 estimated

from gage hei,

Nov. 9 and a current-meter measurement Nov, 14,
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Monthly discharge of Rock Creek near Hinsdale, Mont., for 1912.

Discharge in second-feet. Run-off Moo
: (total in racy
Month. Meximum. | Minimum, | Mean, | 80re-feet). | =5
April 19-30. . o oo a 740 114 272 6,470 | A.

C A 5 S 1,750 40 251 13,400 | A.
June 19-30. .. oenii i 114 30 52.8 1,260 | A.
JUY e i 364 10 58,5 3,600 | A.
August. . - 2,400 1 130 7,990 | A.
September 216 8 23.5 1,400 | A.
October ..... 14 10 12.3 756 | A.
November 1-1 12 10 11,9 354 | A.

Theperiod. ......ooiimiiiiiiiinii i orieeeee e eee e 35,200

o The maximum discharge during the flood of Apr. 1 to 10 was estimated from a cross section and slope
of the stream at the highway bridge below the station, using Kutter’s formula with “n’’ equal to ¢“.030”
for the main stream and “.040” for the overflow. This estimate was checked by applying the high-water
mark at the station to the station-rating curve. Although no high-water measurements have been made,
the general direction of the curve should give fair results. The discharge obtained was 10,000 second-feet.
The old observer, Mr. Hulbert, estimated the flood of 1906 to have been 1 foot higher at the old station on
Rock Creek than that of 1912,

PORCUPINE CREEK AT NASHUA, MONT.

Location.—In the center of the NW. 1 sec. 25, T. 28 N., R. 40 E., at Nashua, Mont.

Records available.—July 11, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff, nailed to tree on left bank.

Channel.—Dry in late summer and in winter.

Discharge measurements.—Made by wading near gage or from a bridge about
one-fourth mile below.

Diversions and storage.—The water of this stream is neither diverted nor stored.

Discharge measurements of Porcupine Creek at Nashua, Mont., in 1912.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer, height. | charge.
Sec.ft. Feet. | Sec.ft,
Apr. 17 25 June 21 3.71 12,9
ay 30 a 379 July 10 3.42 3.7
June 20 14,6 || Sept. 5 4.02 23

e Surface velocities reduced by a coefficient of 0.90 were used.

Daily gage height, in feet, of Porcupine Creek at Nashuae, Mont., for 1912.

[Mrs. B. H. Burger, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oot. | Nov.
6.6 4.5 7.0 3.2 3.3 4.3 3.5 3.7
7.6 4.4 6.6 3.5 3.2 4.1 3.5 3.7

1.8 4.3 6.0 3.3 3.2 4,1 3.5 3.8
16.0 4.3 5.9 3.6 3.3 4.2 3.6 3.7
16.5 4.7 5.8 3.8 3.2 4.3 3.5 3.7
15.9 11.3 5.1 3.9 3.2 4.7 3.6 3.8
16.1 9.0 4.9 3.7 3.2 4.8 3.7 3.7
16.3 7.5 4.8 3.7 3.1 4.7 3.6 3.7
16.7 8.0 4.5 3.5 3.1 4.7 3.6 3.8
16.3 6.2 4.3 3.5 3.1 4.6 3.9 3.7
16.5 5.4 4.1 3.4 3.2 4.5 3.8 3.7
16.4 5.0 4.0 3.6 3.1 4.1 3.8

16.0 4,8 3.9 3.4 3.1 3.0 3.6 1.

12,0 4.6 3.7 3.4 3.2 3.1 3.71.

9.4 4.4 3.8 3.5 3.1 3.0 3.5
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Daily gage height, in feet, of Porcupine Creek at Nashua, Mont., for 1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
9.2 4.3 4.7 3.4 3.2 3.8 3.5
8.4 4.2 4.5 3.3 3.3 3.8 3.6 |.
7.4 4.1 4.4 3.4 3.2 3.5 3.5 {.
7.2 4.0 3.7 3.4 15.0 3.3 3.5 |-
7.0 4.0 3.5 3.4 17.2 3.4 3.6 |.
6.5 3.9 3.3 3.3 15.2 3.7 3.5 1.
6.1 3.4 3.4 3.4 12.3 3.7 3.5 |-
5.8 8.1 3.8 3.3 9.2 3.5 3.5 |.
5.5 6.7 3.7 3.3 6.7 3.6 3.6 1.
5.2 5.8 8.7 3.3 5.8 3.5 3.5
5.0 5.0 3.4 3.2 4.7 3.5 3.5
4.9 4.8 3.3 3.2 4.7 3.6 3.71-
4.9 16.5 3.3 3.3 4.8 3.5 3.71.
4.7 16.4 3.1 3.2 5.4 3.5 3.7 1.
4.6 15.9 3.1 3.2 4.7 3.6 3.8{.

........ 12.5 |-eenen-. 3.2 4.6 [........ 3.7

NoTE.—Stream over the gage Apr. 3 and over the banks Apr. 4 to 14. The gage heights from Apr. 3 to
14, inclusive, were estimated from flood marks and notes furnished by the observer. i

Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
145 1.7 2.7 32 6.0 12
36 125 6.0 17 24 6.0 12
32 100 2.7 1.7 24 6.0 15
32 96 9.0 2.7 28 9.0 12
48 92 15 L7 32 6.0 12
383 64 18 L7 48 9.0 15
245 56 12 L7 52 12 12
170 52 12 Lo 48 9.0 12
195 6.0 1.0 48 9.0 15
108 32 6.0 10 44 18 12
76 24 4.0 L7 40 15 12
60 21 6.0 L0 24 15 Jeeenia.s
52 18 4,0 1.0 .3 9.0 |eeen....
4 12 4.0 L7 1.0 12 f.......
36 15 8.0 1.0 .3 6.0 ........
32 48 4.0 1.7 15 6.0 f.coouo.n
b3 40 2.7 2.7 15 9.0 [coevnnnn
24 36 4.0 L7 6.0 6.0 0........
21 12 4,01 605 2.7 6.0 [........
21 6 4.0 | 749 4.0 9.0 [..o...s
18 2.7 2.71 617 12 6.0 1.
4.0 4.0 4.0 443 12 6.0
200 15 2.71 257 6.0 6.0
130 12 2.71 130 9.0 9.0
92 12 2.7 92 6.0 6.0
60 4.0 1.7 48 6.0 6.0
52 2.7 L7 48 9.0 12 1.
700 2.7 2.7 52 6.0 12
693 1.0 L7 76 6.0 12
659 1.0 L7 48 9.0 15
455 |eeeen... 1.7 4 |eeeennos 12

Note.—Daily discharge determined from a fairly well-defined rating curve.
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Monthly discharge of Porcupine Creek at Nashua, Mont., for 1912.

Discharge in second-feet.

. Run-off Accu
Month. (total in | o0 y'
Maximum. | Minimum. | Mean, | 20ré-feet). )

[
s
»
PEEEREEO

FLOODS IN MILK RIVER BASIN, APRIL, 1912.
CAUSES.

During the first 20 days of April, 1912, the streams in the Milk
River basin were at an exceptionally high stage, which from Malta
to the mouth of the river amounted to flood. Unlike previous floods
of which there is record, this flood was caused wholly by the rapid
melting of snow during a period of warm weather that came so
early that the winter snows still lay on ground saturated by the
excessive rainfall in the autumn of 1911 and probably frozen to a
considerable depth; so that the whole run-off had to be carried by
the surface channels. The precipitation during the winter was not
heavy,“the total for December, 1911, and January, February, and
March, 1912, amounting to 1.71 inches at Havre, 1.19 inches at Malta,
and for January, February, and March, 1912, to 1.13 inches at Glas-
gow; but 1.23 inches of rain fell at Havre on April 11, 12, and 13,
1.25 inches fell at Malta from April 11 to 14, and 0.90 inch at Glasgow
on April 13. The rise in the streams caused by this rainfall was not,
however, proportional to its amount. Above Havre the run-off was
not excessive, partly because of lack of large tributaries and partly
because there was less snow or the snow was less evenly distributed.
From Havre to Malta the water was very high but did little damage,
the river in most places remaining within its banks. Below Malta
the river overflowed its banks most of the way to its mouth, causing
considerable damage and flooding several towns, notably Glasgow.
Saco was flooded by the waters of Beaver Creek. From Hinsdale
down the river rose about as high as during the flood of June, 1906,
but sustained the stage much longer, the mean for April, 1912, at
Malta being 5,540 second-feet, as compared with 4,150 second-feet
for June, 1906.

The streams of the flooded area are fairly well covered by the reg-
ular stations of the Geological Survey, and several miscellaneous

37228° —wsP 326—14——9
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measurements were made of creeks on which stations are not main-
tained. The following table shows the daily discharge at the regular
stations of the Geological Survey for April, 1912.

Daily discharge, in second-feet, at gaging stations > Milk River valley flood of April, 1912,

Area tﬁl};eg_
iribu- tary to | North R Beaver
: ; Milk | PI¥ 0 | “Minc | fork of | Beaver | SOk | POXC- | “Grepic
Mille | Milk |piveratl MIK | River | Milk | Creek | 7k | Pine |overfiow
Day. |Riverat| River at| "} River |\ Vo0 | River | mear | ReAT reek | OVE
Havre, | Malta. d;.llles- between| Pypeert| L VEF | 2% | Hins- | near | pow
Havee | and  |chinook. dale. | Nashua.| qoin,
Malt Hins-
2| dale
5,500 | 6,000 | 1,540 500
580 7,000 1,660 1,170
6,000 | 8000 L720| 2000
7,020 | 9,000 | 3,480 | 1,980
8930 | 16,000 | 6,100 | 7,070
9,120 | 24,200 | 7,020 | 15,080
9,120 | 23,900 | 7,100 | 14,780
9,120 | 23,600 | 7,430 | 14,480
9,060 | 22,300 | 7,750 | 13,240
9,060 | 21,000 | 8080 | 11,940
9,120 | 20,900 | 7,950 | 11,780
9,120 | 20,600 | 7,950 | 11,480
9,260 | 20,300 | 7,950 | 11,040
9,820 | 20,000 | 8080 | 10,680
7,890 | 19,700 | 6,790 | 11,810
6,180 | 19,400 | 5,140 | 13,220
5,700 | 10,100 | 4,840 | 13,400
5160 | 18 4,300 | 13,640
4820 | 14,600 | 4,130 9,7
3,680 | 10,400 | 2,990 | 6.7
2,860 | 9,000 | 2,115| 6,140
2180 | 7,480 | 1,435 | 5,300
1900 | 5470| 13l0| 3570
1,760 | 4,480 | 1120 | 2720
1540 | 3,780 950 | 2240
... 640 | 1,410 | 2,930 770} 1,520 8 152 60 60
27,0000 545 | 1,410 | 2/440 1,030 210 59 142 56 41
281101000 5451 1,340 | 2440 765 | 1,100 200 43 132 56
B0 Wo| vaw| ZEO| 7| 0| deo| | 14| 4|
......... 500 | 1, 230 780 950
Mean. .... 1,440 [ 5,640 | 12,900 | 4,100 | 7,380 | 1,340 |...ooeeifeceenn.s 330 [.ooeoeenn
Max...... 4,280 | 9,320 | 24, 8,080 | 15,080 | 4,000 |--.IIIIIIIIITIIT 714 00T

The estimated maximum discharge for June, 1906, and April, 1912,
of streams in the Milk River Valley, with the drainage area of some
of them, is shown by the following table. The estimates for the flood
of June, 1906, as published in Water-Supply Paper 208, are given for
comparison. A

An attempt has been made to give an accurate rating to the esti-
mates for 1912. A similar rating could not well be made for those
estimates of 1906, but it should be borne in mind that the latter were
made largely by applying Kutter’s formula to flood cross sections
and surface slopes, and such estimates are liable to large errors due to
variation in the value assumed for ‘‘n.”
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Mozimum discharge, in second-feet, of streams in Milk River valley below Havre flood of
June, 1906, and April, 1912.

Area of | Flood of | Flood of
Station. Locality. | drainage| Jume, April,
basin. 1906. 1912,

Sq. miles.| Sec.-ft. Sec.-ft.
5,050

, ;000
10,700 | 11,250 | 59,320
17,300 |..... ... ¢ 24, 200

Do .. . .
Area tributary to Milk River between Havre and Malta . . .
Areatributary to Milk River between Malta and Hinsdale. . .
North fork of Milk River
Frenchman Creek e .
BeaverCreek. . . .....cooovrniamniinaiian..

Beaver Creek below mouth of Larb Creek..................
Beaver Creek overflow. .. ... ....oooiiiiiiiiiiiiiinaia..
Rock Creek...........
Peoples Creek.
AlkaliCreek. ...
‘Whitewater Cree
Antelope Creek.
Brazil Creek. . .. .-
(011 o 205 1Y) SR PP

o Mean for day, 4,280 second-feet.

b Estimate probably ood. .

¢ Estimate probably fair and within 15 per cent.

d Discharge at this rate lasted only a short time; mean for day, 4,600 second-feet.

e Computed from the high-water marks at the bridge 3 miles'above mouth and at the station 5 miles
above mouth. If the high water on Rock Creek and Milk River occurred simultareously both places were
affeeted by backwater and the result should be somewhat smaller. Discharge probably did not exceed
amount given.

7 Includes overflow.

g Estimate based on flood section and surface slope, using Kutter’s formula; accuracy doubtful; results
should be used only in connection with other data.

NoTE.—The estimates of maximum discharge for the flood of June, 1906, outside of the stations on Milk
River at Havre and Malta, are based largely on flood cross sections and surface slope and should not be
used except in connection with other data. i

These tables indicate fairly well the source of the flood, its cause,
and, in connection with the flood of June, 1906, give a very good

basis for estimating future floods of the same character.
DETAILS BY BASINS.

The flood can best be studied by dividing the basin into four parts,
(1) above Havre, (2) from Havre to Malta, (3) from Malta to Hins-
dale, and (4) below Hinsdale.

Above Havre the flood was small and its duration was short. The
maximum discharge came on April 3, which is earlier than at any
other point of which record is available, except possibly Beaver
Creek. Probably most of the water at Havre came from Sage Creek,
a large tributary that enters just above Havre.

If the area above the Canadian line is deducted from the drainage
area at Havre only 1,250 square miles remains as the area actually
affected by the flood, or nearly the same as the area drained by North
Fork of Milk River. The mean flow of the North Fork of Milk River
is 1,340 second-feet, to be compared with 1,440 second-feet of the
Milk at Havre.

Between Havre and Malta several large creeks enter Milk River,
the total tributary area between the two stations being 5,650 square
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miles. The maximum discharge at Malta came on April 14, but the
stage was practically constant from April 5 to April 14. That it did
not go higher is probably due partly to storage and partly to the fact
that the creeks coming from the south, such as Peoples Creek, Snake
Creek, and Clear Creek, reached their maximum flow about April 2
or 3, as did also Beaver Creek, whereas West Fork, like North Fork,
was probably highest about April 8. Considerable water was also
stored between Havre and Malta, as is shown by the flow at Malta
during the latter part of the flood.

If the flow of West Fork of Milk River is assumed equal to that of
North Fork in the period from April 12 to 20, inclusive, the drainage
area being nearly the same, the run-off from about half of area be-
tween Havre and Malta is accounted for. The other half of the
drainage lies south of the river and probably contributed very little
to the run-off after April 12. The rate of run-off may therefore be
estimated at one-half that of North Fork and West Fork. This
assumption gives a discharge at Malta for nine days of about 1,300
second-feet due to storage. The fact that practically all of this
amount was stored previous to April 5, the day on which the river
reached flood stage, probably accounts for the small discharge from
the area between Havre and Malta for the first four days of April.

The drainage area between Malta and Hinsdale is not much larger
than that between Havre and Malta, but both the maximum and
mean discharge for the flood are nearly twice as great, probably
because of the larger quantity of snow on the area. In this stretch
three large tributaries—Beaver, Rock, and Frenchman creeks—
enter within a short distance, giving opportunity for regulating flow
by natural storage in the river channel. Beaver Creek, which comes -
from the south, reached its maximum stage at Hinsdale about April
6, and on April 7 had receded only 0.6 foot. The maximum dis-
charge was estimated very roughly at 4,630 second-feet from a
measurement of the main channel on April 7 and a cross-section of
the overflow. After April 7 Beaver Creek fell rapidly. In consider-
ing the records of the station near Saco it should be remembered that
the discharge at the mouth of the creek includes also the water
carried by Beaver Creek overflow and Larb Creek.

Rock Creek, like Beaver Creek, probably reached its maximum
flow about April 6, and remained high for some time.

Frenchman Creek reached its maximum stage about April 18, but
must have had a large discharge on April 6. No information is
available concerning the other creeks that enter between Malta and
Hinsdale, but they were probably at maximum stage about April 6.
A fairly good check on the estimates is obtained by adding the total
flow of these creeks to that of Milk River at Malta for April 5, and
comparing the sum with the flow at Hinsdale. If the maximum
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flow of Rock Creek is assumed as 10,000 second-feet, Beaver Creek
at Hinsdale at 4,600 second-feet, Frenchman Creek and Whitewater
Creek at 3,000 second-feet each, the total is 20,600 second-feet.
For Cottonwood Creek and thtle Cottonwood Creek no data are
available except the estimates for June, 1906, which appear high.
The drainage area for these two creeks is small, so that if the dis-
charge was very high it could not have lasted long, as the mean dis-
charge of 5,000 second-feet may be assumed for these two creeks
on April 6. Adding the flow at Malta 6n April 5 gives a total of
34,500 second-feet to be accounted for at Hinsdale. The discharge
at Hinsdale was 24,200 second-feet, leaving 10,000 second-feet to be
accounted for by storage or deducted from the estimates. Milk
River at Hinsdale rose from 9,000 second-feet on April 4 to 24,200
second-feet on April 6, so that a large part of the total storage was
consumed in two days. The amount of this storage can be estimated
from the flow during the period of falling stage—from April 14 to 21,
inclusive. Assuming Rock Creek to have been discharging 4,000,
3,000, 2,000, and 1,500 second-feet on April 14 to 17, estimating
Frenchman Creek at 3,000 second-feet per day, taking Beaver Creek
overflow at twice the flow of Beaver Creek for the three days for
which gage heights are missing, and estimating the combined flow of
the remaining tributaries, including Cottonwood, Whitewater, and
Larb creeks at 2,000 second-feet per day, which is probably hlgh
there still remains a total of 30,000 second-feet at Hinsdale coming
from storage. As the upper end of the river, at Malta, was already at
flood stage on April 5, it is probable that only about two-thirds of
this storage was available. The loss of 10,000 second-feet on April
5 and 6 is thus accounted for and makes a fairly good check on the
estimates for the tributary creeks.

Data on which to base estimates of flow below Hinsdale are meager
and are practically all presented in the table of maximum discharges.
The tributary creeks are shorter than those in the sections above,
and the river i3 wide and winding, affording a large amount of

storage.
FUTURE FLOODS,

The records of the flood of 1912, combined with those of the flood
of June, 1906, afford a good basis for prediction of the effects of
future floods. During April, 1912, the creeks to the south reached
a flood stage a few days earlier than those from the north, and it
appears reasonable to assume that this condition is normal to floods .
caused by melting snows. It also appears reasonable to assume that,
although heavier rains than those of June, 1906, may occur, they
will be suﬂiclently greater to cause a much larger flood. Floods
due to rains usually find the river at a low stage and are regulated
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by storage in the river channel, but excessive rains similar to those
of June, 1906, might occur with the river still at maximum stage, as
from April 6 to 20, causing a second flood on top of the first. Even
in this event a rise of a few feet would result only in additional
storage through the long, winding course of the river, so that the
maximum height would be only a few feet greater and the maximum
discharge in proportion, and the river could probably carry the excess
without very great damage. At Hinsdale, however, where three
large tributaries enter within a distance so short that room for storage
is lacking, the menace of damage from floods is more serious. Floods
due to rainfall over the areas drained by these three tributaries,
coming just after a flood similar to that of April, 1912, when the river
was still near a maximum stage, would pile up the water in the
neighborhood of Hinsdale, possibly doubling the discharge recorded
at that point in April, 1912, but this excessive high water would
not reach very far downstream before the increased storage would
take the peak of the flood, and at Glasgow and below the rise would
probably not greatly exceed that of the floods of 1906 and 1912, the
high water simply lasting over a longer period. Such an excessive
flood, however, though possible, is very unlikely, and probably
would not occur more than once in a hundred years.

The following table shows the elevation of various highwater .marks
on Milk River and its tributaries made during the flood of April, 1912

Mazimum heights of water in Milk River basin, April, 1912.

Elevation
of t -
. water
Stream. Location. marks Remarks.
ahovesea
level.
Feet, '
Milk River............. Hingsdale bridge, 1 mile east of Hinsdale. . 2,134.1
DOceneaaeiaaa.. 1 mile southeast of Hinsdale, o] f)posme stam oo, Water surface Apr. 6,
tion 54, traverse No. 1, Vandaliareservoir 2,133.5
DOceniiiiieiiaaa. Vandah‘g, diversionsite.................... 2,124.8 W;%i gurface Apr, 8,
Doeeeeiiiiis Station 150, Vandalia south canal, 1 mile 2,119.1 Water surface Apr. 8,
west of Vandalia. 2,118.5.
Dooeeniniiiiis Vandalia bridge....................... ... 2,117.9 Wzaﬁ{i %urface Apr. 10,
Milk River back water.| Hay and Buffalo coulees near Vandalia....|  2,113.6 Wéteig[s];nface Apr. 8,
................. Antelope creek near Tampico.............. 2,097.7 e
Roek Creek ............. Bndfe, 3 milesabove the mouth, near Hins- 2,139.4
Antelope Creek......_.. Vandalia south canal crossing, Station 840, 2,108.9
near Tampico.
Brazil Creek............ Vandalia south canal crossing, Station 1140, 2,095.1
near Glasgow.
Last branch Brazil | Vandalia south canal crossing, Station1174, 2,094.7
Creek. near Glasgow.
Willow Creek.......... Near highway bridge east of Glasgow. 2,082.3
;;%gdalla south canal crossing, Station
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PRIVATE CANALS IN MILK RIVER VALLEY.
' GENERAL FEATURES.

Since 1905 a number of stations have been maintained on private
canals in Milk River valley for the purpose of ascertaining the extent
of private water rights. With the exception of Rock Creek canal,
which is near Hinsdale, in Valley County, these canals are located in
Hill and Blaine counties and are used to irrigate lands in the vicinity
of Harlem and Chinook.

The canals are all built on small grades and in soil which is easily
eroded. In many of them silt has been deposited, and nearly all of
them contain a growth of weeds and moss. At low stages the water
is uniformly sluggish. In order to divert water into the laterals
checks are erected in the main canals, and these checks often produce
back-water effects for long distances above. They were put up under
a great variety of conditions, and as a result velocities are found to
differ widely at the same gage height during the season. In order to
establish the correct relation between gage height and discharge it
is necessary to make several rating curves for the same canal station.
Frequent discharge measurements are necessary to obtain reliable
results. Staff gages are located on all canals and most measurements
are made by wading.

PARADISE CANAL NEAR CHINOOK, MONT.

Location.—Near the headgate at Rudolph Friede’s ranch; reached by driving along
the south river road from Chinook.

Records available.—June, 1903, to December 31, 1912.

Discharge measurements.—Made by wading.

The following discharge measurement was made by R. R. Randell:
July 25, 1912: Gage height, 1.85 feet; discharge, 3.8 second-feet.
Daily gage height, in feet, and discharge, in second-feet, of Paradise canal near Chinook,
Mont., for 1912.
[Rudolph Friede, observer.]

July. August. July. August. July. August.
Day. A . ' '
D . t . D . D . . . o . D .

Day. s | w® | sl wh oS || oK || Doy | wl | = ] 7
og%) -§ oa%’ -5 dg .ﬁg 0!%’ ...,E ,”,%f ....E @%’ -
oS (a8 |ad | At 2 S|l | ad & | ag |l |ad

1..... 0.91{ 0.0} 172 2.8 2.711.54 1.8 1.9 ] 1.8 4.1

2..... 1.14 .6 1.90 4.2 2.411.41 1.3 2.6 .80 0

3..... 1.36 | 1.2 | 1.84 3.7 2.111.45 1.4 2.5 .7 0

4..... 1.10 .511.81 3.5 3.5 1.61 2.1 2.8 .70 0

5..... .88 .0 1.80 3.4 2.9 1.68 2.5 3.8 .61° 0

6..... .0 177 3.2 2.8 1.7 3.3 3.1 .27 0

7o .0 176 3.1 2.811.75 3.0 2.7 .10 0

8. .0 179 3.3 3.6 170 2.6 16| .07 0

9. 81174 2.9 2.6 1.86 3.9 1.5 .04 0

10. 2.2 175 3.0 2.6 | 1L.89 4.1 3.9 .02 0
3.4 .01 0

Nore.—The gage was read Apr. 1 to Sept. 1, but the canal was either dry or water standing in pools,
and the gates were not opened until July 2 and were closed Aug. 22. No flow July 5-8 on account of the
crest of the diversion dam being damaged by, high water. Daily discharge determined from a poorly
defined rating curve.
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Monthly discharge of Paradise canal near Chinook, Mont., for 1912.

Discharge in second-feet.
Run-off |,...,.
Month, (total in

racy.

Maximum. | Minimum, | Mean, | 2cre-feet). v
51 Y 3.9 0 2.04 125 | C.
August. ..l 12 0 2.04 125 | C.

COOK CANAL NEAR CHINOOK, MONT.

Location.—In N. § sec. 30, T. 33 N., R. 20 E., about half a mile above a small
wooden highway bridge on the road running parallel to the Great Northern
Railway, about 3 miles east of Chinook.

Records available.—April 10, 1905, to December 31, 1912.

Gage.—Staff.

Discharge measurements.—Made from highway bridge.

The following discharge measurement was made by R. R. Randell:
July 25, 1912: Gage height, 1.76 feet; discharge, 1.6 second-feet.

Daily gage height, in feet, and discharge, in second-feet, of Cook canal near Chinook, Mont.,

Sor 1912.
[A. Jamison, observer.]
July. August. October. July. August October.
3 5 5 - + 3
] ; o ;

Day. I '§ 52| 8 Day. 88 'g, g 'g, g
a § A § E ] & E k] 2 < 2
AERERERE DR 5|3 |8 |2|¢8)|3
<] =] <] =] <] =) <] =} <] =} <} =)

...... 1.52 ) 0.6 4...... 8.2
...... 1.55 [ 20 PPN 9.5
...... 1.55 [ 2 P S, 9.5
...... 1.5 [ PR N 6.8
...... 1.45° [ 3 PR SO, 5.6
...... 1.1 0122 4.6 4.2
5.6 .9 0122 4.6 3.0 |.
3.0 75 0225 5.1 2.5 |.
15 foeoini]eannns 2.23 4.9 1.8 |.
125 foo..ifo.l. 2.21 4.7 L5
12,5 oo qeeanns 2,15 4.2 1.2
9.8 ..o eaaiat 2.1 3.8 1.0
[ 3 PO O, 2.05 3.4 .5
(175 3% FRNPRN PRI AP AR, 4.
578 2 I (RO PSP PN RN 3.
.5

Norte.—Daily discharge determined from a poorly-defined rating curve.

Monthly discharge of Cook canal near Chinook, Mont., for 1912.

Discharge in second-feet.

Run-off Accu-
Month. (total in racy
Maximum. | Minimum. | Mean. acre-feet).

JULY 7-81 e eaee i 12.5 0.3 5.31 263 C.
August1-8...... . .6 .0 .34 5.4 | C.
October 6-13 5.1 3.4 4.41 70 C.
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MATHESON CANAL NEAR CHINOOE, MONT.

Location.—In NW.  sec. 29, T. 33 N., R. 20 E., at a footbridge 200 feet below the
headgate of the canal near the main road, 84 miles east of Chinook.

Records available.—April 10, 1905, to December 31, 1912.

Gage.—Staff.

Discharge measurements.—Made from footbridge or by wading.

Discharge measurements of Matheson canal near Chinook, Mont., in 1912.

Date. Hydrographer. h?ia et ch].?llrsg,:e.

June 25 2.98
July 25 3.20 1.
Aug. 28 3.28 .19

Daily gage hetght, in feet, and discharge, in second-feet, of Matheson canal near Chinook,
Mont., for 1912.

[Adam Jamison, observer.]

June. July. August. September. October.
Day.
Ga; Dis- | Gage Dis- Ga, Dis- Gage Dis- | Gage Dis-
height. | charge. heigit. charge. heigget. charge. | height. | charge. | height. | charge.

) 3.5 3.0 3.3 1.9 3.22 1.4 3.3 0.2 3.45 0.7
b 3.5 3.0 3.3 L9 ...o.a. 1.1 3.25 .1 3.46 7
. T 3.5 3.0 4.5 13 5 O PO .9 3.25 .1 3.43 .6
L . 35 3.0 5.0 15.6 {........ .7 3.25 .1 3.48 .8
;T 35 3.0 4.0 6.6 3.0 .4 3.25 .1 3.50 .9
[ N 5.0 .6 3.5 3.0 3.12 .81 33 .2 3.51 .9
i 3.0 .6 3.4 2.4 3.25 1.2 3.3 .2 3.51 .9
: 3.0 .6 3.3 1.9 3.48 2.3 3.3 .2 3.53 1.0
. 3.0 .6 3.2 1.4 3.30 1.3 3.3 .2 3.58 1.2
) L1 R 3.0 .6 3.1 L0 3.25 L1 3.3 2 3.60 L3
D 3.0 .6 3.0 .6 3.1 .5 3.30 .2 3.65 1.6
12 ... 3.0 .6 3.0 .6 3.00 .2 3.31 2 3.6 13
15 T 3.0 .6 3.3 1.9 2.98 .1 3.32 3
Mool 4.3 9.3 3.3 1.9 2.90 .0 3.35

) 7 S 5.0 15.6 3.30 1.9 2.81 .0 3.4

L 5.0 15.6 3.31 2.0 2.70 .0 3.45

17 5.0 15.6 3.3 1.9 2.72 .0 3.47

18t 5.0 15.6 3.3 1.9 2.75 .0 3.45

19 e 4.8 13.8 3.35 2.2 3.1 .1 3.41

b ) S 4.8 13.8 3.38 2.3 3.9 3.3 3.40

2) s 4.5 1L1 3.3 1.9 3.68. 2.1 3.4

22 il 4.0 6.6 3.3 1.9 3.68 1.9 3.4

b2 T 3.5 3.0 3.25 1.6 3.63 1.7 3.4

b 3.0 .6 3.23 1.6 3.58 1.4 3.4

P T, 2.7 .6 3.20 1.4 3.41 .6 3.40

2. i 2.9 .4 3.2 1.4 3.35 .5 3.42

.o P 3.3 1.9 3.2 1.4 3.32 .3 3.50

28 i 3.3 1.9 3.20 1.4 3.30 .2 3.52

29, 3.4 2.4 3.22 1.5 3.31 .2 3.49

B0 3.3 1.9 3.23 1.6 3.40 .5 3.45
23 TR PN HP 3.19 1.4 3.35 I 35 PR . S P

Nore.—Daily discharge determined as follows: June 1 to July 31 and Au%.si’s to Oct. 12, from two poorly
defined rating curves; Aug. 1-27, by indirect method for shifting channels. Discharge interpolated for
days for which gage heights are missing.
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Monthly discharge of Matheson canal near Chinook, Mont., for 1912.

Discharge in second-feet.
Runoff |, ..
Month, (total in racy
Maximum. { Minimum.{ Mean. acre-feet).
15.6 0.4 4.98 296. C
15.6 .6 2.62 161. C
3.3 .0 .81 49.8 | C
1.0 .1 .43 25.6 | C
1.6 \ '8 .99 23.6 | C

HARLEM CANAL NEAR ZURICH, MONT.

Location.—In the SW. } sec. 33, T. 33 N., about 500 feet below the head gates of
the canal, 1} miles southeast of the Great Northern Railway section house at
Zurich; reached by driving from Chinook.

Records available.—June, 1903, to December 31, 1912.

Gage.—Staff.

Discharge measurements.—Made by wading.

Discharge measurements of Harlem éanal near Zurich, Mont., in 1912.

QGage Dis- Gage | Dis-
Date. Hydrographer. height.| charge. Date. Hydrographer. height. | charge.
Feet. Sec.-ft. Feet. | Sec.-ft.
May 17 | R.R.Randell.........| 1.90 14.4 {| June 25 | R.R. Randell. ........[ 1.70 6.8
June 3 d J o L22 2.9 | July 25 |..... [ 1 S 3.¢8 18.6
14 423 21 Aug. 28 |..... do. ..l 1.60 1.4
Daily gage height, in feet, of Harlem canal near Zurich, Mont., for 1912,
[Howsan Kirby, observer.]
Day. Mar. May. | June. | July. | Aug. | Sept. | Oct. Nov.
2.21 2.10 3.30 1.72 1.34 1.16
1.40 2.42 3.30 1.1 1.26 1.19
1.23 2.70 3.20 1.47 1.20 1.21
1.23 2.70 3.20 1.45 1.21 1.24
1.22 2.10 2.15 1.47 1.22 1.27
1.98 2.00 2.14 1.45 1.20 1.29
1.98 2.00 2.11 1.45 1.20 1.26
2.00 L90| 2.1 1.45 1.20 |........
2.40 1.90 2.10 1.45 1.20 |........
2.35 1.91 2.08 1.45 L2,
2.30 2.70 2.05 1.45 120 |........
2.34 2.65 2.C0 1.45 1.20 )........
2.31 2.35 1.90 1.45 1.204........
2.31 2.40 |........ 1.45 120 )........
2.30 2.80 |-enn.... 1.45 1.20 |........
1.39 2.70 1.44 1.20 |........
1.40 2.70 1.44 .20 ... ..
1.38 2.80 1.42 21 ...,
1.50 2.89 .. 1.40 122 |........
1.50 2.64 1.39 122 .......
. 1.50 2.65 1.37 120 ]........
.40 1.55 3.10 1.35 116 |........
.43 1.71 3.06 1.36 115 o.oail..
.45 1.71 3.10 |. 1.38 L1565 ...,
. 50 1.71 3.10 1.40 ) P 11 PO
. 50 1.74 3.15 1.42 114 | .. ...
. 46 1.81 3.13 1.39 115 ...
38 1.81 3.00 1.36 114 ... ...
30 1.98 2.40 1.36 Li4|........
.25 2.10 2.50 1.38 115 |........
b2 30 RN 320 [coveenia]enninens 1.16 |........
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Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., for 1912.

Day. Mar. | May. | June.| July. | Aug. | Sept. Day. Mar, | May. | June.| July. | Aug. | Sept.

25 1.1 41 50 16| 2.0 .7

25 1.0 141 5.0 16| 2.0 .7

23 .8 141 5.0 171 2,0 .6

23 .8 14| 5.5 19| 2.0 .5

5.0 .8 13] 5.5 14| 2.0 .4

.51 5.0 .8 241 5.5 14| 15 .4

.51 4.5 .8 24| 5.5 22| 15 .2

.0 | 4.5 .8 251 8.0 21| L5 .3

.0 4.5 .8 25| 7.5 21 1.5 .4

.0 4.0 .8 26| 7.0 19 L& .5

1. 14|22 19 4.0 .8 26| 6.5 21} L5 .6
120 e 14 [ 23 17 4.0 .8 251 7.5 21| L5 4
B 14 | 22 12 2.5 .8 24| 7.5 18| L5 .3
D 2 S 14 | 22 12 2.5 .8 22 9.5 8| L4 .3
5. ciiialt 14 | 22 19 2.5 .8 21|11 10 1.3 4
21 |...... 23| L2|......

Nore.—Daily discharge determined as follows: Mar. 26 to June 15, from a fairly well-defined rating
curve; June 16 to Aug. 13, by indirect method for shifting channels; Aug, 28 to Sept. 30, from a poorly
defined rating curve. Discharge interpolated Aug. 14-27 and 29-31. Practically no flow after Sept. 30.
The flow in March is probably due to the high water in the river overflowing into the canal.

Monthly discharge of Harlem canal near Zurich, Mont., for 1912.

‘ Discharge in second-feet.
\ Run-off |00,
Month, (total in Ta e
Maximum. | Minimum. | Mean, | 8cre-feet).
49 16 29,0 345 | B.
26 10 18.2 866 | B.
24 3.2 11.4 678 | B.
23 6.0 15.3 941 | C.
25 1.2 5.32 327 | C.
1.1 .2 .64 38 C.
The period................. e 3,200

AGENCY DITCH NEAR HARLEM, MONT.

Location.—In the SW. % sec. 33, T. 32 N., R. 25 E., at the highway bridge, about
one-fourth mile below the headgate of the ditch, reached by driving southward
from Harlem, Mont.

Records available.—July 14, 1905, to December 31, 1912,

Gage.—Staff. ’

Discharge measurements.—Made by wading. -

Discharge measurements of Agency ditch near Harlem, Mont., in 1912.

Date. Hydrographer. hgia et. ch]g,lr?g-e.

Feet. Sec.-ft.
3.90 33
179 24,2

June 25
Tuly 25

@ Weir measurement.
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Daily gage height, in feet, and discharge, in second-feet, of Agency ditch near Harlem, Mont.,
for 1912.

[W. B. Vestal, jr., observer.]

June. Jualy. August. June. July. August.
b-U P - P g 2l s |81 ¢
Dy 1 RIEIR|BIF B O | BE|R|E|Y|E
=R B - 2 E| 2 2| 8|2 &
@ g [ 5 @ S [ ) [5) 5 [ =
P E | 22| ®| B |2 | F| 8| ¥| 2
&} =] &=} =] &) =] © =] &) =] 6] [=)
| AR DR PR, 3.95 361 2.3 4 3.8
2.. 3.85 3241 2.3 4 3.8
3 3.8 31| 2.3 4 3.8
R R PR S, 351 2.3 4 3.8
5.. .1 39 |...... 4 3.8
7R PR .1 39 |-..... 4 3.8
TN R, .1 39 [...... 4 3.8
- J R P, .9 3B |..... 4 3.8
L JRR PR . 8 31f...... 4 2.8
) (1 R R B, 3.8 3 ...... 2.5
B I U P 3.8 31 |...... 2.0 4
120 .. .| 3.8 3l ...... 2.0 41
[ & SO N 3.8 3L |...... 2.2 41
L SR O 3.8 311...... 2.3 4.
B, 3.8 31 ...... 2.3 41
2.3 ¢

NoTE.—Water was turned into the canal May 25 but no gage height observations were madse until July 1.
The mean flow from May 25 to June 24 inclusive is estimated at 40 second-feet per day.

The flashboards at the head of laterals below the gage were changed July 25. The gage height of the
observer was made before this change was made, thus accounting for the difference between the observer’s
and hydrographer’s read_inﬁs.

The changes in gage height after July 25 are duse to changes in the flashboards in the canal below the gage.

The was closed for the season on Aug. 9. .

Daily discharge determined from a poorly defined rating curve.

Dis ge estimated June 26 to 30 and July 26 to Aug. 9. Total for the period June 25 to Aug. 9is 2,030
acre-feet. Accuracy about «“C.”

FORT BELKNAP CANAL NEAR CHINOOK, MONT.

Location.—In the SE. {sec. 20, T. 33 N., R. 18 E., at the highway bridge, about
500 feet below the headgates of the canal, 8 miles west of Chinook.

Records available.—June 21, 1903, to December 31, 1912.

Gages.—The highwater of June, 1908, washed out both the bridge and the gage; a
new gage was installed June 27, 1908, at a different datum within a few feet of the
site of the old gage; a new bridge was built about one-fourth mile upstream from
the site of the old one.

Discharge measurements.—Made by wading at a section about 300 feet below the

gage.
Discharge measurements of Fort Belknap canal near Chinook, Mont., in 1912.

Ga; Dis- Gay Dis-
Date. Hydrographer. heiglg;;;. charge. | Date. Hydrographer. height. | charge.
Feet. Sec.(—)ﬂ. Feet. | Sec.-ft.
May 18 | R. R.Randell..........|] 0.38 a0.4 || July 26 | R. R.Randell..........| L1.50 13.4
June 27 do...o.... 1.08 1.1 | Aug. 27 |..... (i [+ TR 1.75 9.6
July 8 ‘1.15 12.4

a Estimated.
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Daily gage height, in feet, and discharge, in second-feet, of Fort Belknap canal near Chinook,
Mont., for 1912. -

[E. O. Walters, observer.}

June. July. August. September. October. November.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Ga; Dis- | Gage | Dis-
height./charge./height./charge,/height./charge. height./charge. height./charge. height./charge.

1.1 12 1.6 13 1.75 9.5 1.7 85( L3 2.8

1.1 12 1.6 13 1.75 9.5| 1.6 6.8 1.3 2.8

1.1 12 1.6 13 “1.75 9.5] 1.6 6.8] 1.2 1.8

1151 12 1.5 10 175 9.5 1.55 6.0 1.2 1.8

1.2 14 1.5 10 1.75 9.5 1.5 52| 12 1.8
.95 8.6 L5 10 175 9.5 1.45 4.6 1.15 1.3
.95 86| 1.5 9.3 175 9.5 1.3 2.81 L1 .8

1.2 14 1.5 9.3] 175 9.5| 1.3 2.8( 1.1 .8

1.1 10 L5 9.3{ L75 9.5 13 2.8 11 .8

1.1 10 1.5 8.5 175 9.5| 1.3 2.8 1.1 .8

1.1 10 1.7 12 1.75 9.5 13 2.8 L1 .8

1.1 9.5 L65| 11 1.7 8.5 13 281 11 .8

1.06 85| L7 12 1.65 7.6 | L3 28| 11 .8

1.151 10 1.7 11 1.6 6.8] 1.3 2.81 1.1 .8

1.5 17 1.7 11 1.8 10 1.3 2.8 L1 .8

1.6 20 L5 7.8 1.7 85| L3 2.8] L1 .8

1.25| 12 1.55 8.5| 1.7 85| L3 2.8

1.1 7.8 | 1.85 7.8 L7 85| 13 2.8

1451 15 1.55 7.8 L7 85| L3 2.8

1.4 14 1.556 7.8 1.65 7.6 | 1.3 2.8

1.5 15 1.55 7.8] 1.65 7.6 13 2.8

1.5 15 1.55 6.8 1.55 60| L3 2.8

1.5 15 1.55 6.8| 1.6 6.8 1.3 2.8

1.56 1 16 1.55 6.8 1.6 6.8 13 2.8

1.55 | 15 1.6 7.0| 1.6 6.8| 1.3 2.8

1.5 13 1.6 7.0 L6 6.8 13 2.8

1.4 11 175 9.5| L7 8.5 1.3 2.8

1.6 16 1.76 9.5 1.7 85| 1.3 2.8

L6 15 1.7 8.5 8.5 1.3 2.8

1.6 15 1.7 8.5 8.51 1.3 2.8

1.8 15 1.7 8.5 |eeeeeniennnnns 1.3 2.8

Nore.—Daily discharge determined as follows: June 25 to July 8, from a fairly well-defined rating curve;
July 9 to Aug. 26, by shifting channel methods; Aug. 27 to Nov. 16, trom a poorly defined ratingcurve. The
canal was dry previous to June 25. Discharge interpolated Sept. 29 and 30.

Monthly discharge of Fort Belknap canal near Chinook, Mont., for 1912.

Discharge in second-feet. Ron-oft .
Month, Ay racy_
Maximum. | Minimum. | Mean. | 8cre-feet).
21 0| 121 s | B.
2 7.8 128 787 | C.
B 6.8 9.32 573 | C.
10 6.0 8.46 503 | C.
8.5 2.8 3.48 214 | C.
2.8 -8 L2 2031 ¢
----------------------------- 2,260
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LITTLE PORCUPINE CREEK BASIN.

LITTLE PORCUPINE CREEK AT FRAZER, MONT.

Location.—In SE. $ NE. { sec. 28, T. 27 N., R. 44 E,, above the intake of the reser-
voir, about 1} miles above the site of the station maintained from 1908 to 1910
and about one-half mile north of Frazer.

Records available.—July 13, 1908, to September 30, 1910, at the original station;
April 14, 1911, to December 31, 1912, at present site.

Drainage area.—Not measured.

Gage.—Staff; and about 2 miles farther upstream than that originally used.

Channel.—Shifting. On the date on which the station was reestablished in 1911 the
channel was dry at the new gage but the stream was discharging 0.3 second-foot
at the old gage, the water coming from springs near the gage.

Discharge measurements.—Made by wading.

Accuracy.—Results are only fair.

Discharge measurements of Little Porcupine Creek at Frazer, Mont., in 1912.

Date. Hydrographer. hgriz e‘," clgf;;-e. Date. Hydrographer. hg}iz t. cl?a}sg-e

Feet. | Sec.-ft. Feet. | Secft.

Apr. 14 4.84 148 July 11| R.R.Randell.......... 3.55 0.32

May 28 4.02 35 Sept. 4 |..... [ L . 3.66 7.7
June 22 3.55 L0 .

Daily gage height, in feet, of Little Porcupine Creek at Frazer, Mont., Jor 1912.
[D. Martin and W. Ivey, observers.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov
3.75 4,65 3.65 3.51 3.56
4.05 4.55 . 3.7 3.51 3.56
3.95 3.8 |. 3.6 3.53 3.56
4.1 3.6 |. 3.55 3.53 3.56
4.05 3.35 3.67 3.56 3.56
4.25 3.35 |. 3.66 3.56 3.56
4.4 3.25 |. 3.66 3.56 3.56
4.4 3.25 |. 3.68 3.56 3.56
4.3 3.25 |, 3.7 3,56 3.56
4,05 3.2 3.66 3.56 [........
3.95 3.25 3.64 3.56
3,95 3.2 |. 3.63 3.56 |.

3.95 3.25 |. 3.61 3.56 |.
4. 35 3.25 |. 3.6 3.56 |.
3. 3.25 3.61 3.56
3.75 3.45 3.61 3.56 |.
3.55 3.4 3.61 3.56 .
3.45 3.45 3.61 3.56 {.
3.5 leeiaennn 3.61 3.56 |.
3.45 . innnnn 3.61 3.56 |.
3.85 |........ 315 ... 3.61 3.56
4.15 3.55 3.15 |........ 3.64 3.56 |.
4.05 3.5 3.2 4.85 3.66 3.56 |.
4.0 3.4 3.2 4.4 3.66 3.56 |.
3.75 3.4 3.25 3.95 3.62 3.56
3.75 3.35 3.05 4.0 3.56 3.56
3.75 3.3 3,05 3.9 3.54 3.56 |.
4.3 3.25 3.05 3.85 3.52 3.60 |.
.| 3.25 3.0 3.85 3.60 3.60 |.
3.25 2.85 3.8 3.6 3.56
4,95 [.....o.. 2.75 3.7 |eeeennnn 3.56 |.

NotE.—The ice went out about Apr. 3. The maximum gage height as determined from flood marks
was 7 feet, and probably occurred about Apr. 5. From this time to Apr. 12 the stream probably fell gradu--
ally. The water was over the gage on May 29 and Aug. 20-22,
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Daily discharge, in second-feet, of Little Porcupine Creek at Frazer, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
0 6.8 .2 1.5
0 10 .2 L5
0 3.5 .6 1.5
0 1.0 .6 L5
0 8.0 L5 1.5
0 7.4 L5 15
0 7.4 1.5 1.5
0 8.7 1.5 L5
0 10 1.5 1.5
0 7.4 L5 ...
0 6.1 L5 ...,
0 5.4 L5 ...
0 4.2 L5} ... ..
0 3.5 Lei ...
0 4.2 ) PR,
0 4.2 ) I FOUR
0 0 4.2 | 0 3 O,
0 0 0 4.2 | 3 OO
0 .3 0 89 4.2 L5 |o.ooe.
0 .4 0 270 4.2 L5 | ...
21 W7 0 420 4.2 L5 ...
50 1.0 0 220 6.1 LS |eeennns
39 0 0 148 7.4 L5 ...
34 0 0 82 7.4 ) I 3 PO
14 0 0 30 4.8 L8| .ae.
14 0 0 34 L5 L5 | eeae.as
14 0 0 25 .8 L5 (oo
68 0 0 21 .4 3 O
450 0 0 21 3.5 2 T (R,
171 0 0 17 3.5 Lsj.......
164 |........ (1] 10f........ Lo |.......

NotEe.—Daily discharge determined from a rating curve fairly well-defined for gage heights from 3.65 feet ‘
to 5 feet and poorly-defined at other stages. Daily discharge estimated May 29, June 19-21,and Aug. 20-22.
Stream practically dry June 5 to Aug. I8,

Monthly discharge of Little Porcupine Creek at Frazer, Mont., for 1912. .

D i -feet.
ischarge in second-feet Run-off

Month. (totalin |Accu-
N acre-feet) racy.
AlMaximum. Minimum.| Mean. .
AP IZB0. . oo I am

46,5 1,750 | B.

a Maximum discharge, which probably occurred on April 5, obtained by applying highwater mark to
open channel rating eurve, is 500 second-feet.
b Practically dry from June 5 to Aug. 18.
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WOLF CREEK BASIN.
WOLF CREEK NEAR WOLF POINT, MONT.

Location.—In the SE. } SW. } sec. 8, T. 27 N., R. 47 E., at William Smith’s ranch,
2% miles northwest of Wolf Point, Mont.

Records available.—August 15, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—A staff near the house of the observer.

Channel.—Shifting.

Discharge measurements.—Made by wading near the gage.

Diversions.—A small irrigation ditch diverts water above the gage.

Accuracy.—The gage-height records for 1912 are poor. Otherwise results obtained
are fair.

Drischarge measurements of Wolf Creek near Wolf Point, Mont., in 1912.

G
Date. Hydrographer. hg'i‘;ﬁ. cllx?a.fg-e. Date. Hydrographer. hei;ﬁ. ch?ais-rge.
Feet. | Sec.ft. Feet, Scc.—;t.
Apr. 15| B. E.Jones............ 3.18 59 July 11} R. R. Randell......... 2.32 57.1
ay 29 | R. R. Randell J s 44 Sept. 5 |..... L [ PN 2.28 5.3
June 22 di .. L97) a2.6

@ Discharge of Wolf Creek ditch, 1.0 second-foot.  » Discharge of Wolf Creek ditch, 0.8 second-foot.

Daily gage height, in feet, of Wolf Creek near Wolf Point, Mont., for 1912. .

[W. H. Smith, observer.}

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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Daily discharge, tn second-feet, of Wolf Creek near Wolf Point, Mont., for 1912.

Day. Apr. | May | June. | July. | Aug. | Sept. | Oct. | Nov.

NortE.—Daily discharge determined as follows: Apr. 1-11 from a Poorly defined rating curve; Apr. 15
to May 28, by shifting channel methods; May 29 to July 11 from a fairly well-defined rating curve; July
12 to Nov. 9, from a poorly defined rating curve.

POPLAR RIVER BASIN.
POPLAR RIVER NEAR POPLAR, MONT.

Location.—At the United States reclamation camp in the SW. } SE. { sec. 5, T. 21
N, R. 51 E., 12 miles upstream from the station formerly maintained at Buershia’s
ranch, 6 miles north of Poplar, Mont.

Records available.—August 15, 1908, to May 1, 1911, at old site; May 2, 1911, to
December 31, 1912, at present site.

Drainage area.—Not measured.

Gage.—Staff on right bank; datum unchanged at new station.

Channel.—Shifts.

Discharge measurements.—Made by wading.

Winter fiow.—Affected by ice.

Discharge measurements of Poplar River near Poplar, Mont., in 1912.

Gage Dis- Gage | Dis-
Dataq. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Apr. 16 | B. E. Jones 6.12 2823 || July 9| R.R.Randell.........| 4.62 162
ay 31| R.R. Randell.. 5.14 332 || Sept. 6 |..... (s 1 PO 4.14 72
June 23 |..... L [ T 4.34 101

o Made at bridge in Poplar 18 miles below gage. Gage height 6.12 at 1.30 p. m.; measurement made at
from 4 to 6 p. m.; stream falling very fast. .

87228°—wsp 326—14——10
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Daily gage height, in feet, of Poplar River near Poplar, Mont., Jor 1912.

{F. Krauth, observer.]

Day Apr. | May. | June.| July. [ Aug. | Sept. Day. Apr. | May. | June.| July.| Aug. | Sept.
5.25 |41 1405 4154 16.. _...... 6.1 | 49546 |45 | 4.0 4,05
5.25 5.2 |40 4154 7. ... 6.2 | 4.85 (4.6 |4.45)|4.05( 4.05
5.05; 4.6-| 4.0 4,1 8ol 6.2 | 4.8 |4.55]|4.4 [4.05] 4.0
4951 4.9 {......] 41 19, ........] 6.2 [47 {45 (43 |475] 4.0
4.9 152 {40 4.1 20.......... 6.0 (4.7 |45 |43 |515] 4.0
4.8 | 4.75| 4.0 4.1 b2 S, 6.0 | 4.65 |...... 4.2 |5.05] 4.0
4.75 | 4.7 13.95] 415} 22......... 5.8 |4.75|4.4 143 |4.75] 4.0
4.7 | 4.65(3.95| 4.1 23 ... 5.6 | 4.8 |4.35(4.3 |4.65| 4.0
4.65 | 4.6 |3.9 4.1 24, _......] 5.4 | 47543 [4.2 | 4.6 4.0
465! 4.6 |3.9 4.1 25. ..., 5.3 |47 |4.25)4.25]| 4.5 4.0
46 |46 |39 4.1 26.......... 5,25 4.65|4.2 [ 42 |44 4.0
4.55 1 4.6 |3.9 4.1 b7 5.1 (4.8 4.1 [415]14.35]......
4.5 14.55(3.9 40511 28.......... 50 |50 [4.05)4.15]4.3 [._....
4.5 14.55]3.9 4051 29.......... 5.0 150540 |41 |43 4.0
4.65|4.55]3.85] 4.05}[30.......... 49 |51 |4.05|41 | 425] 4.0

) SRS S, 5.1 |...... 4.1 |42 [......

Note.—The gage was washed out during the high water the first part of A})ril and not replaced until
Apr. 16. The maximum gage height as determined from flood marks was 11.1feet and probably occurred
- about Apr.10. The maximum gage height at the old station at Obershaw’s ranch was 12 feet.

Daily discharge, in second-feet, of Poplar River near Poplar, Mont., for 1912.

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept.

Norte.—Daily discharge determined from a well defined rating curve. Discharge interpolated for days
for which gage heights are missing.

A measurement was made on Apr. 12, at a gage height of 8.05 at the old station at Obershaw’s ranchand
the discharge was found to be 3,380 second-feet. Using the old rating curve for Obershaw’s in connection
with this measurement and the maximum gage height of 12 feet at Obershaw’s a8 maximum discharge of
10,000 second-feet is obtained.

Monthly discharge of Poplar River near Poplar, Mont., for 1912.

Discharge in second-feet.
Run-off Accu-
Month. (totalin Accn
Maximum. | Minimum. | Mean. acre-feet).
a 880 245 568 16,900 | A
1,000 172 | 364 29,400 | A
380 54 163 9,700 | A
360 68 139 8,550 | A
340 35 96.3 5920 | A
75 54 61.5 3,660 | A
.................................. 67,100

o Maximum discharge estimated at 10,000 second-feet. See footnote to daily gage heights and discharge.
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BIG MUDDY CREEK BASIN,
BIG MUDDY CREEK NEAR CULBERTSON, MONT.

Location.—In the SW. § sec. 17, T. 29 N., R. 54 E., at Gustave Sholtz’s ranch, 11
miles above the mouth of the stream and 8 miles above the site of the original
station, which was discontinued because gage heights were affected by back-
water from the Missouri. -

Records available.—July 14, 1908, to July 19, 1909, at original station; July 19,
1909, to December 31, 1912, at present station.

Gage.—An inclined rod on left bank of stream near residence of observer; datum
unchanged.

Channel.—Mud.

Discharge measurements.—Made by wading.

Winter flow.—Little if any flow during months of January, February, October,
November, and December.

Accuracy.—Results at new station are good.

Discharge measurements of Big Muddy Creek near Culbertson, Mont., in 1912.

Date. Hydrographer. h(e}iz ¥ clPage. Date. Hydrogapher. h(e}ig S c}?airsg.e.

Feet. | Sec.t. Feet. | Sec.ft.

Apr. 11 | B.E.Jones............ 10.53 | 1,100 || July 12| R.R.Randell......... 2.93 15.7

May 26 | R. R.Randell......... 3.28 63 i| Sept. 3 |..... do....... [ 2.83 18.4
June 19 |..... doeeeiiiiinaa 3.83 73

a Made at bridge 8 miles below gage. No tributaries between bridge and gage.

Daily gage height, in feet, of Big Muddy Creek near Culbertson, Mont., for 1912.
[By Thos. Shields, observer.]

Day. Apr. | May. | June. | July. | Aug Sept Oct Nov.

3.056 6.8 3.25 2.7 3.0 2.28 2.31

3.05 7.4 3.05 2.7 2.95 2.29 2.31

3.0 6.7 2.95 2.65 2.83 2.29 2.31

3.15 6.6 3.05 2.6 2.79 2.31 2.31

3.55 4.9 3.25 2.6 2.74 2.31 2.31

3.8 4.5 3.25 2.5 2.69 2.30 2.33

4.4 4.15 3.05 2.5 2.64 2.29 2.35

5.4 3.95 3.05 2.5 2.59 2.30 2.35

5.8 3.45 2.95 2.35 2.67 2.31 2.40

6.4 3.35 2.95 2.45 2.55 2.31 2.42

.5 6.7 3.15 2.95 2.4 2.40 2.29 2.42

.5 6.4 3.05 2.95 2.4 2.38 2.29 2.42

.0 5.5 3.0 2.95 2.4 2.40 2.30 2.42

.6 4.6 3.0 2.9 2.4 2.4 2.29 2.31

.9 3.75 3.25 2.9 2.4 2.40 2.27 2.31

.6 3.55 4.15 2.9 2.4 2.38 2.27 2.31

.7 3.35 4.15 3.15 2.4 2.35 2.27 [oeoeenn.

.2 3.15 3.95 3.25 2.4 2.35 231 |....oo..

.7 3.05 3.85 3.3 2.6 2.35 2,40 |........

.2 2.95 4.05 3.35 2.8 2.31 2.35 fooaaat

4.8 2.95 4.25 3.4 2.8 2.31 2.35 |-eeeanns
4.5 2.95 4.4 3.4 2.75 2.31 2.4
4.3 3.15| 4.25| 3.35 2.7 2.29 2.4
4,15 3.1 4.05 3.35 2.6 2.29 2.4
3.85 3.15 3.85 3.25 2.5 2.29 2.4

3.65 3.15 3.75 3.15 2.4 2.29 2.35 [.oo.....

3.35| 3.35| 3.65| 3.05 2.8 2.29 2.35 |ieennnnn

3.25 3.65 3.55 3.05 2.95 2.28 2.31 [........

3.15 3.85 3.45 2.95 3.0 2.28 2.81 |.oo.olt

3.06 3.95 |.auannt 2.95 3.05 2.29 2.31 [........

........ 4.3 |........] 2.8 3.0 |.ooveiid] 231 .......

Nore.—Water over the top of the gage Apr. 4-10; temporary high-water gage was set Apr. 11,
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Daily discharge, in second-feet, of Big Muddy Creek near Culbertson, Mont., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
53 430 36 1 23 0.8 1.2
53 520 26 11 20 .9 1.2
50 420 20 10 15 .9 1.2
59 400 26 8 14 1.2 1.2
84 185 36 12 1.2 1.2

104 145 36 5 11 1.0 1.6
156 115 26 5 9.2 .9 2.0
268 98 26 5 7.7 10 2.0
319 60 20 2 10 1.2 3.0
401 54 20 4 6.5 1.2 3.4
447 42 20 3 3.0 .9 3.4
401 36 20 3 2.6 .9 3.4
30 20 3 3.0 1.0 3.4

175 30 18 3 3.0 .9 1.2
100 4“4 18 3| 30 .7 12
84 106 18 3 2.6 .7 1.2
71 106 30 3 2.0 B P,
59 86 36 3 2.0 L2 |........
53 74 39 8 2.0 3.0 feuennnnn
47 90 42 14 1.2 2.0 .o.oo.le
47 106 45 14 1.2 2.0 [-eueenn.
47 118 45 12 1.2 3.0 fuceuennn
59 106 42 1 .9 3.0 Joeuaanae
56 90 42 8 .9 3.0 f........
59 74 36 5 .9 ! 3.0 |ceennn..
59 68 30 3 9 20|
64 60 26 14 .9 | 2.0 ........
86 54 26 20 .8 1.2 ...
102 43 20 23 8 ] L2
106 42 20 26 .9 L2...... .
140 {........ 14 23 REEEETEE L2 ...

|

NoTe.—Daily discharge determined as follows: Apr. 1 to May 26, from a fairly well-defined rating curve;
May 27 to June 18, by shifting channel methods; June 19 to Nov. 16, from a fairly well-defined rating curve.
Discharge Apr. 4-10 estimated at 1,000 second-feet.

Monthly discharge of Big Muddy River near Culbertson, Mont., for 1912.

Discharge in second-feet.
Run-off ), cou-
Month. (totalin {7
s acre-feet) racy.
Maximum. | Minimum. | Mean. .
32,700 B.
,120 B.
7,620 C.
1,750 | B.
544 B.
322 B.
89.2 | B.
63.2 | B.
51,200

a The maximum stage was reached on April 11, at the time of the measurement and not during the period
when the gage was not read.

YELLOWSTONE RIVER BASIN.

YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT.

Location.—In the NE. § sec. 30, T. 8 8., R. 8 E., in the canyon at Corwin Springs,
Mont., 8 miles below Gardiner, the northern entrance to Yellowstone National
Park.

Records available.—September 2, 1910, to December 31, 1912.

Drainage area.—2,630 square miles,
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Gage.—A chain gage fastened to the floor of a highway bridge on the downstream side
near the right bank. Previous to October 25, 1911, a staff gage set to the same
datum and fastened to a pile beside the concrete abutment on the right bank

was read.

Channel.—Bed of stream rocky; free from vegetation.
Discharge measurements.—Made from the lower side of highway bridge.
Diversions.—No water is diverted from the Yellowstone above this station.
Storage.—Yellowstone Lake furnishes natural but uncontrolled regulation of the

flow.

Discharge measurements of Yellowstone River at Corwin Springs, Mont., in 1912.

Date. Hydrographer. hgagﬁ_ c]Pairsg.e
Feet, Sec.-ft.
Jan. 29 | E. D. Gardmer.. ...t al.20 1,140
July 19 | R. R.Randell. ..o i eaee 5.67 8,440

a Ice present.

Daily gage height, in feet, of Yellowstone River at Corwin Springs, Mont., for 1912.

{C. H, Wilks, jr., observer.}
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Note.—Relation of gage height to discharge, December 23, affected by ice. Gage stolen May 24 and

replaced June 4.
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Daily discharge, in second-feet, of Yellowstone River at Corwin Springs, Mont., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Dec.
) P 1,230 | 1,100 | 1,040 | 1,100 | 1,300 2,900 | 1,800 | 1,450 | 1,160
DI, 1,160 | 1,100 | 1,040 | 1,100 | 1,230 3,470 | 1,990 | 1,450 | 1,100
S 1,230 | 1,100 | 1,040 | 1,100 { 1,230 3,030 | 1,990 | 1,370 | 1,160
4o 1,230 | 1,160 | 1,040 | 1,160 | 1,230 2,770 | 1,890 | 1,450 | 1,160
[ 1,370 | 1,160 | 1,040 | 1,160 | 1,230 2,900 | 2,300 | 1,450 | 1,100
[ T 1,300 | 1,160 | 1,040 | 1,100 | 1,230 2,900 | 2,300 | 1,530 | 1,160
T eenen 1,450 | 1,160 | 1,040 | 1,100 | 1,230 2,770 | 2,190 | 1,450 | 1,160
8, 1,450 | 1,160 | 1,040 | 1,160 | 1,300 2,530 | 2,000 | 1,530 | 1,160
9 ieeienan. 1,530 | 1,160 | 1,100 | 1,160 | 1,530 2,650 | 2,190 | 1,530 | 1,100
100 i oeeiannnns ,300 | 1,160 | 1,100 | 1,230 | 1,800 2,530 | 1,990 | 1,530 | 1,160
) S 1,160 | 1,100 | 1,100 | 1,230 | 2,190 2,410 | 1,890 | 1,620 | 1,160
1200 iieenenan. 1,230 | 1,100 | 1,100 | 1,230 | 1,990 ! 2,530 | 1,990 | 1,590 | 1,100
13 et 1,160 | 1,100 | 1,100 | 1,230 | 1,800 . 2,410 | 1,990 | 1,560 | 1,160
... 1,160 | 1,100 | 1,100 | 1,160 | 1,800 2,410 | 1,890 | 1,530 | 1,160
15 i 1,160 | 1,160 | 1,100 | 1,160 | 1,800 2,300 | 1,890 | 1,450 | 1,040
16, eeeennes 1,160 | 1,160 | 1,100 | 1,160 | 2,530 2,300 | 1,890 | 1,450 | 1,040
17 s 1,160 | 1,160 | 1,100 | 1,160 | 3,470 2,300 | 1,890 | 1,370 990
18, iiiiiiianns ,160 1 1,160 [ 1,100 | 1,160 ; 4,690 2,090 { 1,800 ! 1,370 | 990
19 ... 1,160 | 1,160 | 1,100 | 1,160 | 5,740 2,190 | 1,800 1,300 | 950
20, e 1,230 | 1,100 | 1,100 | 1,160 ; 6,210 2,190 | 1,710 | 1,300 | 990
b1 VO 1,160 | 1,100 { 1,100 | 1,160 | 5,520 2,090 { 1,530 | 1,300 [ 990
22 1,160 | 1,100 { 1,100 | 1,160 | 4,500 2,190 | 1,620 | 1,230 | 990
P2 T 1,160 | 1,100 | 1,100 | 1,160 | 3,630 2,190 | 1,620 | 1,300 | 990
... 1,160 | 1,100 | 1,100 | 1,160 |....... 2,090 | 1,530 | 1,300 |......
b F 1,160 | 1,100 | 1,100 | 1,160 |....... 2,190 | 1,620 | 1,160 |......
26 e, 1,160 | 1,100 | 1,100 | 1,160 |....... 2,090 | 1,620 | 1,230
b7 I 1,160 | 1,100 | 1,100 | 1,230 |.-..... 1,990 | 1,800 | 1,230
8. i, 1,160 | 1,100 | 1,100 | 1,230 |.-.. .. 1,890 | 1,710 | 1,230
29 .. 1,160 | 1,040 | 1,100 | 1,230 |....... 1,990 | 1,800 | 1,160
B0 ieiiieannns 1,100 [....... 1,160 | 1,230 |....... 1,890 | 1,710 | 1,230
3 S 1,100 |....... L0 ..o feeeenni]onaaao.] 5,300 ] 3,030 |....... 1,530 |.......

NotE.—Daily discharge determined from a well-defined rating curve.
and estimated Dec. 23

Monthly discharge of Yellowstone River at Corwin Springs, Mont., for 1912.
[Drainage area, 2,630 square miles.]

Discharge interpolated Jan. 14

Discharge in second-feet. Run-off.

Month. per | Depthin (Ao

Maximum. | Minimum. | Mean. square Jgfmgsagen a’ggg_aflee’?

- area.

1,530 L100| 1210] 0.0 0.53| 74,400 B.a
1,160 o0 | 1120 “4%6 “46 7400 | Blo
1,160 o0 | 1000 414 48 67,000 | Bia
1,230 1100| L170| .45 50| 69600 | A
6,210 1230|2580 L8l 81| 1180000 | A.
16, 700 8760 | 12700 483 467| 655,000 | A.
’ 800 530 7, .96 341 | 4797000 | A.
6,450 3,030 4,130 1.57 1.81 254,000 | A.
3,470 1,800 | 2,410 2916 10z| 143000 | A.
7,300 1530 1,860 “707 82| 114000 | A.
1,620 1160 | 1,390 1529 159 82,700 | A.
1,160 950 | 1,00 414 135 49,700 | A.

The period. .. ...ooov|ooeeeooosdoeeeso| oo oo 2,170,000

a Accuracy reduced during winter months on account of the possibility of ice affecting the results.

YELLOWSTONE RIVER AT HUNTLEY, MONT.

Location.—In the SW.  sec. 24, T. 2 N., R. 27 E., at the new steel highway bridge,
1 mile below Huntley, Mont., 1 mile below Pryor Creek.
Records available.—October 1, 1907, to December 31, 1912. A station was main-
tained May 10, 1906, to December 81, 1907, at Junction, Mont., where the flow
is practically the same as at Huntley.
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Drainage area.—12,000 square miles.

Gage.—Chain fastened to bridge rail; datum unchanged.

Channel.—Shifts.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—River frozen entirely over in places during the winter, but during the
coldest seasons open channels with floating ice are not of uncommon occurrence.

Diversions.—The Huntley canal, built by the United States Reclamation Service,
takes water from the river about 2 miles above the gaging station; its normal
capacity is 400 second-feet, and it supplies the water for 29,000 acres of land.
Near Laurel are the headgates of the Billings Land & Irrigation Co.’s canal, which
carries about 305 second-feet and irrigates 28,000 acres. Many small ditches take
water from the tributaries of the Yellowstone, but few from the stream itself,
owing to the variation of the stage of the water surface and consequent difficulty
of diversion.

Accuracy.—Conditions for obtaining accurate data at this station are only fair and
many discharge measurements are necessary to define a good rating curve.

Discharge measurements of Yellowstone River at Huntley, Mont., in 1912.

Gage Dis-
Date. Hydrographer. heiﬁxt. charge.
Feet. Sec.ft.
Apr. 10 2.15 3
ay 21 592 | 19,100
Aug. 22 3.47 8,320
Oct. 23 2.80 5,440

Daily gage height, in feet, of Yellowstone River at Huntley, Mont., for 1912.

[Arthur Foster, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
Tooiiiiiiaans 2.0 4.1 3.2 2.5 2.5 6.8 8.0 4.8 3.2 3.0 3.0 2.3
. 2.1 4.0 3.2 2.5 2.6 6.8 8.6 4.9 3.2 3.0 3.0 2.3
B 2.3 4.0 3.3 2.7 2.7 7.2 8.2 5.1 3.2 3.0 2.9 2.2
4ol 3.1 3.9 3.3 2.8 2.7 7.8 7.6 5.0 3.2 3.0 2.9 2.2
[ 3.4 3.9 3.4 2.5 2.7 7.9 7.3 4.7 3.3 3.1 2.9 2.1
[ S 3.5 3.9 3.5 2.5 2.6 8.0 7.2 4.7 3.2 3.5 2.8 2.1
Y SO 3.7 3.9 3.5 2.3 2.5 8.2 7.0 4.4 3.2 3.8 2.8 2.1
L F 3.7 3.9 3.4 2.1 2.7 8.5 7.0 4.3 3.2 3.8 2.7 2.1
L 3.9 3.8 3.3 2.1 2.8 8.9 6.7 4.3 3.2 3.9 2.8 2.3

L 4.2 3.7 3.3 2.3 2.9 9.5 6.3 4.1 3.2 3.8 2.7 2.3
j P, 4,2 3.7 3.3 2.3 3.1 9.4 6.2 4.1 3.1 3.4 2.7 2.3
2.l 4.2 3.7 3.3 2.4 3.3 8.6 6.1 4.0 3.0 3.2 2.8 2.3
| & S 4,5 3.7 3.3 2.5 3.4 8.6 6. 4 3.8 3.0 3.3 2.8 2.3
Mool 4,7 3.7 3.2 2.5 3.3 8.9 6.6 3.9 3.1 3.3 2.8 2.3
[ T 4.7 3.6 3.2 2.5 3.4 8.7 7.0 3.8 3.2 3.3 2.8 2.3
L 4.8 3.5 3.2 2.5 3.5 8.5 6.3 3.7 3.2 3.3 2.8 2.3
L 4.9 3.5 3.2 2.3 3.7 7.0 6.3 3.7 3.2 3.4 2.6 2.3
| 1 S 4.7 3.4 3.2 2.3 4.1 6.2 6.1 3.7 3.3 3.3 2.6 2.2
19 4.5 3.4 3.2 2.3 4.9 6.1 5.9 3.6 3.3 3.1 2.6 2.3
200 .l 4.2 3.3 3.3 2.3 5.5 6.0 8.5 3.6 3.4 3.2 2.5 2.1
|2 O, 4.2 3.3 3.3 2.4 5.9 6.4 6.4 3.7 3.2 2.9 2.5 2.1
22 i 4.2 3.2 3.3 2.5 5.4 7.8 6.5 3.5 3.3 2.8 2.5 2.1
P2, S 4.0 3.1 3.3 2.5 5.3 8.3 6.2 3.5 3.3 2.8 2.4 2.1
b S 4.1 3.1 3.5 2.5 5.0 8.9 5.9 3.4 3.3 2.8 2.4 L9
b5 J R 4.1 3.1 3.8| 2.5 4.9 9.4 5.8 3.3 3.3 2.8 2.4 2.0
26 i 4.1 3.1 4.3 2.4 4.8 9,4 5.3 3.2 3.2 2.8 2.4 L9
b GO, 4,1 3.2 4.3 2.3 4.8 9.3 4.9 3.2 3.2 2.9 2.4 2.0
- F 4.1 3.2 4.2 2.3 4.8 8.9 4.9 3.2 3.1 3.0 2.3 2.0
2. 4.1 3.2 3.3 2.3 5.0 9.0 4.7 3.2 3.1 3.0 2.4 2.2
300 e 4,1 oo 2.8 2.5 7.0 8.6 4.5 3.2 3.2 3.2 2.3 2.1
3 4.1 |....... 2.3 |....... 6.7 |eeeea| 4.5 3.2 ai..s 3.1 ..ol 21

Note.—Ice present at station Jan. 2 to Mar. 29.



152 SURFACE WATER SUPPLY, 1912, PART VI

Daily discharge, in second-feet, of Yellowstone River at Huntley, Mont., for 1912.

Day. Mar. | Apr. | May. | Jume. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4,600 | 23,800 | 30,300 | 13,700 | 7,050 | 6,350 | 6,350 | 4,000
4,950 | 23,800 | 33,700 | 14,200 | 7,050 [ 6,350 | 6,350 | 4,000
5,300 | 25,900 | 31,400 | 15,100 | 7,050 | 6,350 | 6,000 | 3,750
5,300 | 29,200 | 28,100 | 14,600 | 7,050 | 6,350 | 6,000 | 3,750
5,300 | 29,800 | 26,400 | 13,200 | 7,400 | 6,700 | 6,000 | 3,500
4,050 | 30,300 | 25,900 | 13,200 | 7,050 | 8,100 [ 5,650 { 3,500
4,600 | 31,400 | 24, 11,900 | 7,050 | 9,300 | 5,650 | 3,500
5,300 | 33,200 | 24,800 | 11,400 | 7,050 | 9,300 | 5,300 [ 3,500
5,650 | 35,400 | 23,200 | 11,400 | 7,050 | 9,700 | 5,650 [ 4,000
6,000 | 39,000 { 21,200 | 10,600 | 7,050 | 9,300 | 5,300 | 4,000
6,700 | 38,400 | 20,600 | 10,600 | 6,700 | 7,750 | 5,300 | 4,000
7,400 | 33,700 | 20,100 | 10,100 | 6,350 | 7,050 | 5,650 4,000
7,750 | 33,700 | 21,700 | 9,300 | 6,350 | 7,400 | 5,650 | 4,000
1400 | 35,400 | 22,700 | 9,700 | 6,700 | 7,400 | 5,650 [ 4,000
7,750 | 34,300 | 24, 9,300 | 7,050 | 7,400 | 5,650 | 4,000
8,100 | 33,200 | 21,200 | 8,900 | 7,050 | 7,400 | 5, 4,000
8 24,800 | 21,200 | 8,900 | 7,050 | 7,750 | 4,950 [ 4,000
10,600 | 20,600 | 20,100 | 8,900 | 7,400 | 7, 4,950 | 3,750
14,200 | 20,100 | 19,200 | 8,500 | 7,400 | 6,700 | 4,950 | 4,000
17,100 | 19,600 | 22, 8,500 | 7,750 | 7,050 | 4,600 | 3,5
19,100 | 21,700 | 21,700 | 8,900 | 7,050 | 6,000 | 4,600 | 3,500
16,600 | 29,200 | 22,200 | 8,100 | 7,400 | 5,650 | 4,600 | 3,500
16,100 | 32,000 | 20,600 | &,100 | 7,400 | 5,650 | 4,300 [ 3,500
14,600 | 35,400 | 19,100 | 7,750 | 7,400 | 5,650 | 4,300 3,000
14,200 | 38,400 | 18,600 | 7,400 | 7,400 | 5,650 | 4,300 [ 3,250
13,700 | 38,400 | 16,100 | 7,050 | 7,050 | 5,650 | 4,300 3,000
13,700 | 37,800 | 14,200 | 7,050 | 7,050 | 6,000 | 4,300 | 3,250
13,700 | 35,400 | 14,200 | 7,050 | 6,700 | 6,350 | 4,000 | 3,250
14,€00 | 36,000 | 13,200 | 7,050 [ 6,700 | 6,350 | 4,300 3,750
24,800 | 33,700 | 12,400 | 7,050 | 7,050 | 7,050 | 4,000 3,500
0200 |........ 1 7,050 [...0.... 6,700 |........ 3,500
Nore.—Daily discharge determined from a fairly well defined rating curve.
Montly discharge of Yellowstone River at Huntley, Mont., for 1912.
ischarge in second-feet.
Discharge in second-feet, Run-off o
Month. (total in pinps
: : acre-feat). Y-
Maximum.| Minimum. | Mean.
................. 5,650 3,500 4,360 259,000 | B.
............... 24, 800 4,600 | 10,700 658,000 | B.
............... 39, 000 19,600 | 31,100 | 1,850,000 | B.
............... 33,700 12,400 | 21,600 | 1,330,000 | B.
AUGUSE. - comem e 15,100 7,050 9,820 604,000 | B.
September. .. ... .c.oiiiiiiii 7,750 6,350 7,060 420,000 | B.
OCLODOT « .+ vevnoe el 9,700 5,650 7,030 | 432,000 | B.
NOVEIMDET. . ..o ettt ceeaanaeaanns 6,350 4,000 5,140 306,000 | B.
December. . 4,000 3,000 3,670 226,000 | B.
The period. . ....ooooiimiioiii i e e 6, 080, 000

YELLOWSTONE RIVER AT INTAKE, MONT.

Location.—At the Lower Yellowstone diversion dam at Intake, 18 miles below

Glendive, Mont.
Records available.

Records by War Department and Department of Agriculture,

1893 to 1903; August 1, 1903, to December 31, 1912, by United States Geological
Survey. Records January 1 to December 31, 1912, from observations at the
present station, which replaces the one formerly maintained at Glendive.
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Gage.—A chain gage on the north abutment of the dam. The gage readings show the
depth of water on the crest of the dam.

Winter flow.—Affected by ice.

The dam.—The dam, a rock-filled timber-crib structure on a pile foundation, was
completed January 29, 1910. It is 700 feet long, crosses the stream at right angles
to the current, and raises the low-water level of the river about 4 feet. The dam
is specially designed to resist the destructive effects of ice by having an approach
on a slope of 3 to 1, and the downstream face is ogee-shaped and protected by a
heavy rock apron.

Diversions.—The Lower Yellowstone canal, which diverts water to irrigate 66,000
acres of land, has its headworks at the north abutment.

Accuracy.—A curve showing relation of gage heights at Glendive and at Lower
Yellowstone dam was constructed. Using this curve of relation and discharge
measurements made at Glendive, a discharge curve was constructed which is
applicable to the gage heights of Lower Yellowstone dam, and should give fair
results.

Daily gage keight, in feet, of Yellowstone River at Intake, Mont., for 1912.
[F F. Horsford, observer.]
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Note.—Gage heights after Oct. 18 are somewhat doubtful, owing to the fact that on April 21, 1914,
the gage was found to be reading 0.7 foot low. Hydrographs indicate that gage was reading correctly
up to gt. 18, 19192. ‘:nd that after that time it was probably in error. No correction has been made of
observations in 191



154 SURFACE WATER SUPPLY, 1912, PART VI

Daily discharge, in second-feet, of Yellowstone River at Intake, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept Oct. Nov. Dec.
10,200 | 27, 500 , 800 | 19,500 | 11,500 | 12,900 | 12,200 7,800
9,540 | 36,800 | 69,100 | 18,600 | 11,500 | 12,900 | 11,500 | 6,740
,540 | 39,400 | 89,600 | 18,600 | 11,500 | 12,200 | 10,800 5,760
11,500 | 39,400 (112,000 | 22,400 | 11,500 | 12,200 | 10,200 | 5,760
,400 | 43,600 {107,000 | 30,800 | 11,500 | 12,900 | 10,200 | 5,300
21,400 | 53,800 | 88,000 | 36,800 | 11,500 | 17,700 | 9,540 | 4,860
34,300 | 55,200 | 66,000 | 34,300 { 12,200 | 19,500 | 10,200 8,840
34,300 | 56,800 | 53,800 A 12,900 | 19,500 | 10,800 5,760
27,500 | 59,800 | 58,200 | 25,400 | 12,200 | 19,500 | 10,200 | 5,760
19, 500 | 61,400 | 47,900 | 23, 11,500 | 19,500 } 10,200 | 5,300
14,400 | 69,100 | 42,200 | 21,400 | 11,500 | 17,700 | 10,200 | 5,300
12,200 | 76,800 | 36,800 | 19,500 | 11,500 | 17,700 | 10,200 4,860
12,200 | 81,600 | 36,800 | 18,600 | 11,500 | 16, 10,200 | 5,760
12,900 | 75,300 | 34,300 | 17,700 | 12,200 | 15,200 | 10,200 | 5,300
14, 400 32,000 | 16,800 | 16,000 | 14,400 | 10,200 5,300
14,400 | 78,400 | 32,000 | 16,000 | 14,400 | 14,400 | 9,540 | 5,300
13,600 | 72,200 | 34,300 | 16,000 | 15,200 | 13,600 | 8,940 | 5,300
12,900 | 59, 32,000 | 17,700 | 16,800 | 12,000 | 8,940 5,760
12,900 | 52, 30,800 | 24, 16,000 | 11,500 | 8,940 | 5,300
13,600 | 43,600 | 28,600 | 27,500 | 16,000 | 10,800 | 8,940 | 5,300
21,400 | 39,400 | 29,600 | 29,600 | 14,400 | 10,200 | 8,940 4,860
26,400 | 36,800 | 29,600 | 23,400 | 15,200 | 10,200 [ 8,360 4,040
32,000 | 39,400 | 36,800 | 19,500 | 15,200 | 10,200 | 7,800 | 3,660
39,400 | 45,000 | 35,600 | 17,700 | 15,200 | 10,200 | 7,800 | 3,300
34,300 | 47,900 | 34,300 | 16,000 | 14,400 | 9,540 | 7,800 | 3,300
28,600 | 50,800 | 32,000 | 14,400 | 14,400 | 9,540 | 7,800 | 2,950
1 55,200 | 27,500 | 12,000 | 14,400 | 9,540 | 7,800 | 2,950
26,400 ; 56,800 | 25,400 | 12,900 | 13, 10,200 | 7,800 2,950
,500 | 56,800 | 23,400 | 12,200 | 13,600 | 14,400 | 8,940 3,300
29,600 | 58,200 | 23,400 | 11,500 | 13,600 | 12,900 | 8,360 | 3,300
27,500 |........ 21,400 | 11,500 |........ 12,900 |........ 3,300

NOTE.—Daily discharge determined from a poorly defined rating curve. Bee station description for

method of rating.

Monthly discharge of Yellowstone River at Intake, Mont., for 1912.

Discharge in second-feet.

Run-off
Month, (total in g“c“;‘
Maximum. | Minimum. | Mean, | 2cre-feet).
March 27-31. 114,000 12,000 | 68,100 | 675,000 | C.
April. ... 64, 400 10,200 | 22, 1,340,000 | C.
y 39,400 9,560 | 21,100 1,300,000 | C-.
TJun 81,600 "500 | 54,700 | 3,250,000 | C.
July 112,000 21400 | 45,400 | 2,790,000 | C.
August. . 36,800 11,500 | 20,500 | 1,260,000 | C.
Septembe 16,800 1,500 | 13,400 | 797,000 | C.
October. . 19, 500 9,540 | 13,600 | 836,000 | D.
November 12,200 7,800 | 9,450 | 562,000 | D.
December. 8,940 2,950 4,950 304,000 | D.
The Period. .. cecemenneneecieeieeeaanans U R I 13, 100, 000

BIG TIMBER CREEK NEAR BIG TIMBER, MONT.

Location.—At Webb’s ranch, about 9 miles northwest of Big Timber.
Records available.—April 13, 1912, to December 31, 1912, Stations were main-
tained on the North and South Forks of Big Timber Creek May 6, 1907, to Decem-

ber 31, 1911.
Drainage area.—Not measured.
Gage.—Chain gage on left bank.
Channel.—Shifts during high water.
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Discharge measurements.—Made by wading at all stages. Above the gage are
geveral channels which may be measured separately at high stages.

Winter flow.—Affected by ice.

Diversions.—Much water is diverted for irrigation above the station.

Accuracy.—Conditions for obtaining accurate discharge data are good.

Discharge measurements of Big Timber Creck near Big Timber, Mont., in 1912.

G Dis-
Date. Hydrographer. hebid. chalrsfge.
Feet. Sec.-ft.
Apr. 13 | C. 8. Heidel............ A 2.00
19 1.92 30
June 13 3.20 337
Aug. 15 2.01 38

Daily gage height, in feet, of Big Timber Creek near Big Timber, Mont., for 1912.
[L. E. Webb, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
2.0 2.6 2.7 2.3 1.9 1.8 2.0 1.8
2.0 2.9 2.7 2.2 2.0 1.9 1.8 1.8
2.0 2.8 2.7 2.2 2.0 1.8 1.8 1.8
2.0 2.8 2.5 2.2 2.0 1.9 1.8 1.8
2.0 2.7 2.5 2.2 |evennnns 1.9 1.8 1.8
2.1 2.7 2.6 2.1 ... 1.8 1.9 1.8
2.0 2.6 2.6 2.1 1.9 2.0 2.0 1.9
2.1 3.0 2.5 2.1 1.9 1.8 2.0 ([ ceuenn .
2.1 3.3 2.6 2.1 1.9 1.8 2.0 .......
2.2 3.1 2.5 2.1 1.9 1.8 2.0 |eennene
2.1 2.9 2.5 2.1 L9 1.8 P A |
2.9 3.3 2.5 2.1 1.9 1.8 20 |.eienns
2.1 2.9 2.4 2.1 1.9 1.8 2.0 |ceeeuenn
2.1 3.0 2.6 2.1 2.0 1.8 2.0 |ceeeenns
2.2 3.2 2.8 2.2 1.8 1.7 2.0 |.oeennnn
2.3 2.5 2.7 2.1 1.9 1.7 L9 l......
2.4 2.5 2.5 2.0 1.9 1.7 1.9 l...oeee
2.5 2.4 2.5 2.0 1.8 1.7 19 ........
2.6 2.5 2.6 2.0 1.8 1.7 L9 ...
3.1 2.7 2.3 1.9 1.8 1.8 ) % I8 PO
2.8 2.9 2.3 2.0 1.8 1.9 I I PO,
2.6 3.1 2.3 1.9 1.8 1.9 19 (........
2.5 3.1 2.2 1.9 1.8 1.9 19l .......
2.4 3.1 2.3 1.9 1.8 1.9 L9l .......
2.4 3.1 2.3 1.9 1.8 1.9 L9 ....... .
2.6 3.1 2.2 1.9 1.8 1.9 19
2.7 3.1 2.2 1.9 1.8 L9 1.8
2.5 3.0 2.2 2.0 1.8 1.9 1.8
2.6 3.0 2.2 2.1 1.8 1.9 1.8
2.9 2.8 2.2 2.0 1.8 1.8 1.8
2.7 |eeeennns 2.3 2.0 {oeeennes 1.8 |o.....e.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
38 142 170 78 28 21 38 21
38 232 170 62 38 28 21 21
38 200 170 62 38 21 21 21
38 200 118 62 38 28 21 21
38 170 118 62 35 28 21 21
49 170 142 49 31 21
38 142 142 49 28 38
49 118 49 28 21

10.0caena..

seesane
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Daily dzscharge, in second-feet, of Big Timber Creek near Big szber Mont., for 1912—

Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
49 232 118 49 28 21 38 J.eaenn.
38 380 118 49 28 21 38 [.......
49 232 96 49 28 21 1. 3
49 266 142 49 38 21 i1 3 DO,
62 340 200 62 21 16 38 |...eenen
78 118 170 49 28 16 28 |oeennnn
96 118 118 38 28 16 28 |oceennnn

118 96 118 38 21 16 28 [.oeeooan
142 118 142 38 21 16 28 oeeio.
302 170 78 28 21 21 28 ...,
200 232 78 38 21
142 302 78 28 21
118 302 62 28 21
96 302 78 ,gg 21
96 302 78 21
142 302 62 28 21
170 302 62 28 21
118 266 62 38 21
142 266 62 49 21
232 200 62 33 21
170 foeneees 78 38 [Leeuannn
Nore.—Daily discharge determined from a well-defined rating curve, Discharge interpolated for days

for which gage heights are missing.

Monthly discharge of Big Timber Creek near Big Timber, Mont., for 1912.

Discharge in second-feet. Run-off

Month. (total in |Accu-

Maximom. | Minimnm. | Mean. | 2Cre-feet). racy.
Apr. 13-30 49 28 36.4 1,300 | A.
ay.. 302 38 98.3 6,040 | A.
June 380 96 235 14,000 | A.
July. 200 62 112 ,800 | A.
Augu 78 28 44,8 2,750 | A.
Beptember ........ 38 21 26.4 1,570 | A,
OCtODOr. e o e iiee i aaas 38 16 23.5 1,440 | A.
NOVembOr. . oo ittt iiaiaecaaeanaannan 38 21 29.5 1,760 | A.
December 1-7. .. 1. 00 11T 28 21 22.0 305 | A.

The period. . . .oeoeeiinariiaiaaaainaneae]eenaeenmecaaloeeraneeneefocaaenaa, 36, 100

BOULDER RIVER NEAR CONTACT, MONT.

Location.—In the SE. { sec. 14, T. 3 8., R. 12 E., at the ranch of G. W. Baker, about
8 miles above McLeod post office, 4 miles from Contact, Mont., and 2} miles below

the Boulder Falls.

Records available.—May 1, 1910, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff, fastened to left abutment of private wagon bridge near the ranch

buildings.
Channel.—Rocky; permanent.

Discharge measurements.—Made from the bridge or by wading just above the
footbridge, which is some 400 yards above the gage.

Winter flow.—Affected by ice.
Accuracy.—Good.
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Discharge measurements of Boulder River near Contact, Mont., in 1912.

Gage Dis-
Date. Hydrographer. heiﬁ:t. chalrge.
Feet, Sec.-ft.
Jan., 18 [ J.C. Beebe. ... .coe it a2,25 56
C. i 2.38 72
5.92 2,410
3.29 400

a Ice present.

Daily gage height, in feet, of Boulder River near Contact, Mont., for 1912.
[G. 'W. Baker, observer.]

Day. Mar. | Apr. | May. | June. { July. | Aug. | Sept. Oct.
2.4 2,65 4.5 6.2 3.65 2.9 2.9
2.4 275 4.4 6.1 3.7 2.9 2.9
2.5 2.75 50| 5.6 3.95| 2.8 3.0
2.5 2.75 4.8 6.4 3.9 2.85 3.0
2.56 2.75 4.7 6.2 3.8 2.85 3.0
2.56 2,75 5.2 59 3.7 2.8 2.9
2.55 | 2.75 56| 5.9 3.6 2.8 2.9
2,58 2,75 5.6 5.2 3.6 2.8 2.85
2.58 2.756 6.1 4.7 3.5 2.75 2.85
2.58 | 3.05 6.2| 4.6 3.45 2.75 2.85
2.58 3.15 5.8 4.7 3.4 2.75 2.85
2.62| 3.25 61| 50 3.4 2.75 2.8
2.62 3.25 5.7 6.2 3.35 2.7 2.8
2.62| 3.35 54| 5.1 3.3 2.7 2.8
2.65 | 3.35 5.4 4.9 3.3 2.7 2.75
2.65 | 3.45 4.9 4.7 3.3 2.75 2.75
2.65 3.45 4.8 4.7 3.3 2.75 2.75
2.65 | 3 4.4 4.5 3.65| 2.75 2.75
2.65 | 3.9 5.5| 4.6 3.65| 2.8 2.75
2.65 4.3 5.6 4.6 3.5 2.8 2.75
2.68 | 4.5 6.4 4.9 3.35| 2.8 2.7
2.68 1 4.5 7.00 4.8 3.3 2.8 2.7
2.65 3.8 71 4.7 3.2 2.8 2.7
2.3 2.85| 3.8 7.2 4.4 3.15| 2.8 2.7
2.3 2.65| 3.65 7.4 41 3.1 2.85 2.75
2.35| 2.65| 3.8 7.2| 3.95| 31 2.85 2.75
2.35| 2.65| 4.1 72| 3.9 3.0 2.85 2.75
2.35 2.65 4.2 7.2 3.85 3.0 2.8 27
2.35| 269 4.4 69| 3751 3.0 2.8 2.7
2,35 2,69 4.6 6.5 3.75 2.9 2.8 2.7
2.35 |.een... 45 |....... 3.65| 2.9 |........ 2.7
Daily discharge, in second-feet, of Boulder River near Contact, Mont., for 1912.
Day. Mar. | Apr. | May. | June, | July. | Aug. | Sept. Oct.
90| 155| 1,200| 2,680 00| 240 240
90 185 1,120 ( 2,590 630 240 240
115 185 | 1,600 | 2,140 795 220 280
115 185 | 1,440 | 2,860 760 220 280
128 185 | 1,360 | 2,680 690 220 280
128 185 | 1,780 | 2,410 630 200 240
128 185 | 2,140 | 2,410 570 200 240
135 185 | 2,140 | 1,780 570 200 220
135 185 1 2,590 | 1,360 510 185 220
135 300 | 2,680 | 1,280 485 185 220
135 340 | 2,320 | 1,360 460 185 220
146 385 | 2,590 | 1,600 460 185 200
146 385 | 2,230 | 2,680 435 170 200
148 435 | 1,960 | 1,690 410 170 200
1551 4351 1,060 1,620] 410] 170 185
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Daily discharge, in second-feet, of Boulder River near Contact, Mont., for 1912—Contd.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1,520 | 1,360 410 185 185
1,440 | 1,360 410 185 185
1,120 | 1,200 600 185 185
2,050 | 1,280 600 200 185
2,140 | 1,280 M0 200 185
2,860 | 1,520 435 200 170
3,400 | 1,440 410 200 170
3,490 | 1,360 360 200 1720
3,580 | 1,120 340 220 170
3,760 900 320 220 185
38,580 795 320 220 185
3,580 760 280 220 185
3,580 725 280 | 200 170
3,310 660 280 200 170
2,950 660 240 200 170
........ 600 | 240|........ 170

NoTtE.—Daily discharge determined from a weujdeﬂned rating curve.
Monthly discharge of Boulder River near Contact, Mont., for 1912.
[Drainage area, 234 square miles.]
Discharge in second-feet. Run-off.
Month. Per Depth in Totalin gg;.
e . inches on 0 *
Maximum. | Minimum. | Mean, s?muif:e drainag acre-feet.
. area.

78 78 78.0 0.333 0,10 . 1,240 | B.

167 90 143 .611 .68 8,510 | A.

1,280 1 574 2.45 2.82 35,300 | A.

3,760 1,120 | 2,380 10.2 11.38 142,000 | A.

2,860 1,550 6.62 7.63 95, 31 A.

795 240 466 1.99 2.29 28,700 | A.

240 170 201 . 859 96 12,000 | A.

280 170 203 . 868 1.00 12,500 | A.

........................................................ 336, 000

BOULDER RIVER NEAR McLEOD, MONT.

Location.—On the -bridge at Loasby’s ranch, 17 miles southwest of Big Timber and
half a mile below McLeod.

Records available.—April 17, 1912, to December 31, 1912, Previous records were
obtained on Boulder River near Contact, and on East Boulder and West Boulder.

Drainage area.—Not measured.

Gage.—Staff spiked to lower side of middle pier of bridge.

Channel.—Probably permanent.

Discharge measurements.—Made from the bridge at the gage.

Winter flow.—Affected by ice.

Diversions.—Water is diverted from the principal tributaries for irrigation.

Accuracy.—Conditions for obtaining accurate discharge data are good.

Discharge measurements of Boulder River near McLeod, Mont., in 1912.

Date. Hydrogeapher. helght. | chatge

Feet., Sec.-ft.
3.58 176
7.30 3,280
4.75 697
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Daily gage height, in feet, and discharge, in second-feet, of Boulder River near McLeod,
ont., for 1912.

[C. E. Curtis, obstrver.]

April, May. June. July.
Day.

Ga Dis- | G Dis- | Ga Dis- | Ga Dis-
height. | charge. helﬁxet. charge. | height. | charge. | height. | charge.
3.75 240 56| 1,300
3.7 248 6.0 1,660 |-

3.70 220 6.5 | 2,210 |.
3.7 220 6.8 2,500 |
3.7 220 6.5 2,210 |.
3.7 20| 66| 2,330
3.8 260 7.0 2,850 6.5 | 2,210
3.9 300 7.5 1 3,600 6.5 2,210
3.95 320 7.8 | 4,080 6.5 2,210
4.3 470 8.0 4,400 6.4 , 090
4.4 520 7.1 2,990 6.4 2,090
4.4 520 7.5 | 3,600 62| 1,80
4.5 570 7.5 1 3,600 6.2 1,860
4.5 570 7.01 2,850 6.1 1,760
4.6 620 6.2 | 1,80 6.0 1,660
................ 4.65 645 6.4} 2,000 6.1 1,760
. 58 184 5.0 850 4.7 670 6.2 1,860
. 55 175 | 5.6 | 1,300 4.8 730 6.3| 1,970
. 55 175 5.8 | 1,480 5.5 | 1,220 6.3| 1,970
.5 60| 58 | 1,480| 6.1 1,760 6.1| 1,760
3.4 130 5.7 1,390 700 2,80 | ... ieeiaaa.
3.5 60| 5.6 | 1,300 7.4 | 3,440 [
3.7 220 5.4 1,140 8.0 4,
3.75 240 5.25 | 1,020 8.6 | 5,
3.75 240 5.2 990 851 5,
. 70 220 5.2 990 85| 5
. 74 236 5.4 - 1,140 85| 5,
.75 240 | 5.5 | 1,220 8.2| 4,
. 75 240 5.5 1,220 8.2 4,
78 252 | 5.5 | 1,220 69| 2
5.5 | 1,220 feoooiifennn...

NoTe.—Daily discharge determined from a fairly well defined rating curve.

Monthly discharge of Boulder River near McLeod, Mont., for 1912.

Discharge in second-feet. Rumott |,
Month. piceeviy
Maximum, | Minimum.| Mean, | 2cre-feet). racy

April 17-30 252 130 205 5,600 | B
8y... 1,480 220 778 47,300 | B.
Juze. .. 5,400 60| 3,080 | 183000

July 7-30. ... 2,210 1,660 1,950 51,200 | B

WEST FORK OF BOULDER RIVER AT McLEOD, MONT.

Location.—In the SE. % sec. 16, T. 2 S., R. 13 E., at Koozer’s private bridge, 200
yards upstream from the highway bridge at McLeod post office.

Records available.—May 4, 1907, to December 31, 1912.

Drainage area.—137 square miles.

Gage.—Staff, fastened to piling of bridge near right bank; datum unchanged.

Channel.—Composed of bowlders; rough but permanent.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—Affected by ice,
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Diversions.—Water to irrigate about 800 acres of land is diverted above the station.
A Carey Act project reclaiming 12,000 to 15,000 acres is now under investigation;
the water is to be diverted from the West Fork about 12 miles above the station.

Accuracy.—Open-water records good.

Discharge measurements of West Fork of Boulder River at McLeod, Mont., in 1912. .

Date. Hydrographer. . h(e}ia Y3 chlx)air?e.

Feet. Sec.-ft.
4 28

Jan. 18 (a)

Apr. 16 1,48 45
June 10 3.70 1,060
Aug. 18 2.05 152

e Ice prevented reading of the gage.

Daily gage height, in feet, and discharge, in second-feet, of West Fork of Boulder River at
MeLeod, Mont., for 1912.

[M. C. Curtis, observer.]

April, May. June. July. August.

Day.
Ga.ie Dis- | G

e | Dis- | Gage | Dis- | Gage | Dis- | Gage
t. | charge. | height. | charge. | height

Dis-
. [ charge. | height. | charge. | height. | charge.

RN

85 .4
62 3.0

60 3.5

6 62| 37| 1,060 i

6 62| 35| 920/ 25

1.6 62| as| e . ... 2.7 430
18 98| 4o 1,270 3’1 5| 2.3 240
18 98| 41| 1,30 31 65| 2.2 204
1.9 122 43| 1,500 3.05| 62| 21 174
2.0 48| 40| 1270 32 20| 21 174
295 22| 35| 92| 3.3 85| 2.4 280
2.2 204 | 3.5 92| 3.3 85| 2.5 325
2.0 18| 411 1,300 34 80| 2.5 325
2.2 204| 35| ‘92| 3.4 80| 2.3 240
2.4 280{ 3.3| 785] 3.3 785 2.2 204
2.4 280 | 3.4 80| 3.3 78| a2 204
2.55| 350 3.5| 92| 3.3 785 | 2.2 204
2750 48| 3.7| 1,060| 3.2 720 |
28 45| 37| 1,060| 3.2 720 |LLoIILIII
275 | 48| 37| Loso| 3.1 655 |..oilljiiill
2.75 | 48| 35| 9020/

2.5 325 35| 920

2.4 250 | 3.9 1,200

2.2 204 | 40| 1,270

2.1 174 42| 1420

2.1 | 41| 1,30,

21 74| 40| 1,270

2.2 20| 40| 1,270 |-

2.4 250 | 3.8 | 1,130

2.5 325 | 36| 990 |

25 395 |l

Note.—Daily discharge determined from a rating curve well defined for discharge above 60 second-feet
and fairly well defined at lower stages.
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Monthly discharge of West Fork of Boulder River at McLeod, Mont., for 1912.

Discharge in second-feet. Run-off |,
Month. (total in rac:; gy
Meximum. | Minimum, | Mean, | acre-feet).

70 22 54.9 1,630 | B.
485 62| 2 13,600 | A.

1,500 280 | 1,050 62,500 | A.

850 635 | 741 20,600 | A.
430 174 | 258 7,160 | A.
I T 105,000

SWEETGRASS CREEK ABOVE MELVILLE, MONT.

Location.—In the SW. } sec. 24, T. 5 N, R. 12 E,, at C. M. Rein’s ranch, 17 miles
northwest of Melville and 35 miles from Big Timber, at the site of a reservoir
proposed under the Carey Act.

Records available.—May 5, 1907, to December 31, 1912.

Drainage area.—69 square miles.

Gage.—A staff nailed to lower side (right bank) of a footbridge directly behind the
ranch buildings. When the station was established a secondary staff gage, to be
used during extreme high water, was installed about 300 feet below the regular
gage and at a different datum. The regular gage was undermined during the

-high water of June and July, 1908, and readings were discontinued August 19 of

that year. The present gage, which is the old secondary gage, has been read
since October 1, 1908. The gage heights on the new gage are not comparable
with those read on the old gage.

Channel.—Composed of rough gravel.

Discharge measurements.—Made by wading near gage at ordinary stages; at high
stages made from footbridge.

Winter flow.—Stream freezes over during winter months.

Diversions.—Two small ditches divert water above the station.

Discharge measurements of Sweetgrass Creek above Melville, Mont., in 1912.

Date. Hydrographer. hg’szﬁ. cxPa‘&e.
Feet. Sec.ft.

Apr. 19 | C. 8. Heidel....... : 1.48 13.4
June 12 |..... d0eannen... 3 2.92 483
Aug. 14 1.91 72

37228°—wsp 326—14——11
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Daily gage height, in feet, and discharge, in second-feet, of Sweetgrass Creek above Melville,
Mont., for 1912.

[C. M. Rein, observer.]

April. May. June. July. August. September.
Day.

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

hei;it char hnig t.icharee. heig t.[charge.|height.|charge.|height.|charge. height.|charge.

10| 2.6 3141 2.6 314 | 2.1 127 | 196 86

11| 2.75 383 | 2.6 3141 21 127 | 1.95 86

121 2.9 470 1 2.6 314 2.15 142 | 195 86

12| 2,55 202 | 2.6 314 | 2.18 152 | 195 86

122 2.7 362 | 2.4 229 | 2,15 142 ] 1.95 86

12| 2.8 415 | 2.45 2501 2.0 981 L9 86

12| 2.8 415 | 2.48 262 2.0 98 | L95 86

12| 2.9 500 | 2.55 292 | 2.0 98| 1.95 - 86

12} 3.05 562 2.35 210 2.0 98| 1.95 86

12} 3.2 665 | 2.3 192 2.05 12! 1.95 86

13| 3.05 562 2,35 210 | 2.05 12| 195 86

171 3.0 530 2.45 250 | 2.05 12| 1.9 86

20) 3.4 820 | 2.42 237 | 2,05 12| 1.95 86

24| 3.05 562 | 2.42 237 1.9 3| 1.9 86

27, 2.55 202 | 2.30 192, 1.9 73| 1.95 86

....... 31t 25 270 | 2.32 199 | 1.9 731 1.95 86

....... 34 242 2371 2.3 1921 19 73 194 83

1.72 38| 238 22| 2.25 175 | 1.9 73| L.90 73

1.95 8 | 2.55 292 | 2.35 210 | L9 73| L.85 62

2.7 362 2.7 362 | 2.28 185 | L9 73| LS8 52

9.7 2.7 362 | 3.05 562 | 2.32 199 | 1.9 73| 1.8 62

9.2 2,50 270 | 3.2 665 | 2.32 199} 1.9 73| 1.85 62

8.6 | 232 1991 3.1 595 | 2.30 192 | 1,95 86| 1.85 62

8.6 2.32 199 | 3.15 630 | 2.22 165 | 1,95 86 | 1.85 62

86| 2.30 192 3.2 665 | 2.25 175 | 1.95 86 [ 1.8 62

8.6 25 270 | 3.2 665 | 2.25 1751 1.95 86 1.85 62

8.6 260 314 | 3.05 562 | 2.18 152 | 1.9 86 | 1.8 62

8.6 248 2621 2.9 470 | 2.10 127 | 1.9 86| 1.85 62

8.6 2,45 250 | 2.8 4151 2.1 127 | 1.80 52| 1.8 62

8.6 2.8 415 | 2.6 34| 2.1 127 | 1.82 56| 1.85 62

........ 2.75 388 |iiinifennnnns] 2.1 127 | 1.95 86 [neernenfonennns

Nore.—Daily discharge determined from a fairly well-defined rating curve. Discharge interpolated for
days for which gage heights are missing.

Monthly discharge of Sweetgrass Creek above Melville, Mont., for 1912.

i Discharge in second-feet. Run-off Acon
Month. (total in |70
Maximum. | Minimum. | Mean, | 3cre-feet).
12 8.6 9.31 222 | B.
415 10 125 | 7,690 | B.
820 222 469 27,900 | B.
314 127 211 13,000 | B.
152 52 93.5 5,750 | B.
86 52 75.5 4,490 | B.
.................................. 59,100

SWEETGRASS CREEK BELOW MELVILLE, MONT.

Location.—At McAllister’s ranch, just above the head of the canal owned by the
Glass-Lindsay Land Co.

Records available.—May 4, 1907 (at Adam’s ranch site), to April 1, 1909; new site
April 1, 1909, to December 31, 1912,
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Gage.—Staff on left bank near observer’s house; the original gage was located 2}
miles below the headgate of the Glass-Lindsay Land Co.’s canal, 9 miles below
Melville and 20 miles from Big Timber. The present gage was installed April 1,
1909, when the old station was discontinued.

Channel.—Bed composed of clean gravel; nonshifting.

Discharge measurements.——Made by wading.

Winter flow.—Affected by ice.

Diversions and storage.—Many diversions are made from this stream. All the
low-water flow is appropriated, 550 second-feet being held by adjudicated rights. .
The Glass-Lindsay canal will carry 575 second-feet and irrigate 30,000 acres; the
canal will divert water into two storage reservoirs with capacities of 12,000 and
6,000 feet, respectively, which will be filled from the spring run-off.

Accuracy.—Records good.

Discharge measurements of Sweetgrass Creek below Melville, Mont., in 1912.

Gage Dis-
Date. Hydrograpber. height. | charge.
Feet, Sec.-ft
Apr. 18 1.07 39
June 12 ... 2.15 366
Ang. 14 9 2%

Daily gage height, in feet, of Sweetgrass Creek below Melville, Mont., for 1912.
[Gus Wright, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov.

0.95| 1.95| 1.8 1.1 1.0 1.1 1.2

95| 1.95| L9 1.1 1.0 L1 1.2

1.05 1.95 2.0 1.1 1.0 1.1 1.2

1.05| 1.8| 2.0 1.1 1.0 11 1.2

1.1 1.85 2.0 1.1 Lo 1.1 1.2

1.15 1.98 2.0 1.0 1.0 1.1 1.2

1.08 2.05 1.75 L0 1.0 1.2 12

1.05 2.056 1.68 1.0 1.0 1.2 1.3

-0 1.05 2.05 1.60 1.0 1.0 1.2 1.3

05 105 2.3 1.6 1.0 Lo 1.2 1.4

1.08 1.05 2.45 1.6 1.0 10 1.2 1.4

1.08 1.05 2.3 1.6 .9 L0 1.2 1.4

110 1.05 2.2 1.6 .9 1.0 1.2 1.4

1.22 1.05 1.95 1.6 -9 1.1 1.2 1.3

1.15 1.0 1.8 1.6 .9 1.1 1.2 1.3

1.05 .9 1.8 1.60 .9 1.1 1.2 1.3

1.08 -9 1.8 1.72 .9 1.1 1.2 1.3

1.00 .9 1.8 1.62 1.0 1.1 1.2 L3

1.0 .90 1.95 1.60 1.0 1.1 1.2 1.3

10 1.48 2.1 1.6 1.0 1.1 1.1 13

1.0 2.40 2.2 1.60 L0 1.1 1.1 1.2

.92 2.3 2.25 1.48 Lo 1.1 1.1 1.2

90| 1.8 23 1.30 1.0 11 1.1 1.2

.9 1.78 2.2 1.3 1.0 1.1 1.1 1.2

.9 17| 22 1.3 1.0 11 L1 .
.9 170 22 1.3 1.0 1.1 1.1
.9 L.72{ L9 1.3 1.0 11 11
.95 .72 1.6 1.2 1.0 L1 1.1
.95 1.82 1.6 1.2 1.0 1.1 1.2
.95 1.95 1.85 1.10 Lo 1.1 1.2
........ 1.95........] 1.08 LO|eeaenann 1.2
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Duaily discharge, in second-feet, of Sweetgrass Creek below Melville, Mont., for 1912.

Day. Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov.
30 268 226 45 34 45 59
30 268 245 45 45 59
40 268 290 45 34 45 59
40 237 290 45 34 45 59
45 226 290 45 34 45 59
52 281 290 34 34 45 59
43 315 190 34 34 59 59
40 315 168 34 34 59 75
34 40 315 145 34 34 59 75
40 40 45 145 34 34 59 95
43 40 538 145 34 34 59 95
43 40 45 145 25 34 59 95
45 40 390 145 25 34 59 95
62 40 268 145 25 45 59 75
52 34 206 145 25 45 59 75
40 25 206 145 25 45 59 L]
43 25 206 180 25 45 59 75
34 25 206 151 34 45 59 75
34 25 268 145 34 45 59 75
34 113 340 145 34 45 45 75
34 505 145 34 45 45 59
27 445 418 113 34 45 45 59
25 226 45 75 34 45 45 59
25 200 390 75 34 45 45 59
25 174 390 % 34 45 45 |eenenn..
25 174 390 75 34 45 45
25 180 245 75 34 45 45
30 180 145 59 34 45 45
30 214 145 59 34 45 59 |.
30 268 226 45 34 45 59 (.
........ 268 |........ 43 b7 35 PR, 59

Nore.—Daily discharge determined from a fairly well-defined rating curve.

Monthly discharge of Sweelgrass Creek below Melville, Mont., for 1912.

Discharge in second-feet.
Run-off |,
Month. (total in racy.

Maximum. | Minimum.| Mean. | 3cre-feet).
ApPril 9-30. e enmm e 62 25 35.5 1,550 | B.
May.......... 505 25 117 7,190 | B.
June.......... 538 145 306 18,200 | B.
July....eooooo 290 43 149 9,160 | B.
August....... 45 25 34.0 2,090 | B.
September.. 45 34 40.2 2,390 | B.
October. ..... 59 45 52.2 3,210 | B.
November 1-24. 95 59 7.0 3,380 | B.

The Period. ... c.uoeeeeeieiieoeieaeeeneee|eceeieaeeee]eaeeceecaes]eeeaaeanas 47,200

STILLWATER RIVER NEAR NYE, MONT.

Location.—In W. 4 8W. { sec. 28, T. 5 8., R. 15 E., directly back of B. F. Wood’s
ranch, 1 mile below Woodbine Creek, and 7 miles from the junction of the Wesat

Fork.

Records available.—One discharge measurement in 1911, one in 1912, and gage

heights for 1912.
Drainage area.—187 square miles.
Gage.—Standard overhanging chain.
Channel.—Rock; probably permanent.

Discharge measurements.—Made by wading or from cable.

Winter flow.—Affected by ice.
Diversion.—None of importance.
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Data insufficient for estimates of discharge.
The following discharge measurement was made by J. C. Beebe:
January 16, 1912: Gage height, 3.30 feet; discharge, 52 second-feet. Ice present
in stream at gage.
Daily gage height, in feet, of Stillwater River near Nye, Mont., for 1912.
[B. F. Wood, observer.]

NTDTO DR =0 NWmE DOO = e JOTN©
0 00 00 ©

Day. Mar, | Apr. | May. | June. | July. ;| Aug. | Sept. | Oct. | Nov.
3.3 3.5 5.5 5.3 4.2 3.8 4.0
3.3 3.6 571 5.2 4.2 3.8 4.0
3.4 3.6 5.7 |. 5.2 4.2 38 . 4.0
3.5 3.5 5.8 |. 5.1 4.1 4.1 3.9
3.5 3.6 5.9 1. 5.0 4.1 4.1 3.8
3.5 3.7 5. 4.9 4.1 4.1 3.8
3.3 3.7 6. 4.7 4.1 4.1 3.7
3.3 3.9 6. 4.6 4.0 4.1 3.7
3.3 3.9 5. 4.6 40 41 3.7
3.3 4.0 6. 4.5 4.0 4.0 3.7
3.3 4.0 6. 4.5 4.0 4.0 3.7
3.3 4.0 6. 4.5 4.0 4.0 3.6
3.2 3.9 6. 4.4 4.0 4.0 3.6
32 4.0 6. 4.4 4.0 4.0 3.5
3.2 4.0 5. 4.3 4.0 3.9 3.5
3.2 4.1 5. 4.3 4.0 9 3.5
3.3 4.2 5. 4.2 4.0 9
3.3 4.2 5. 4.3 3.9 91.

3.3 4.3 5. 4.3 3.9 9 |.
3.3 4.4 5. 4.2 3.9 9.
3.4 4.6 5. 42 3.9
3.4 4.8 6. 4.2 3.8
3.5 4.6 6. 4.2 3.8
3.5 4.5 6. 4.2 3.8
3.5 4.5 6. 4.2 3.8
3.5 4.7 6. 4.2 3.7
3.6 4.7 6. 4.2 3.7
3.6 5.0 6. 4.2 3.7
3.6 5.4 6. 4.2 3.8
3.5 5.6 6. 4.2 3.8
5.8 4.2

WOOCOD CODLO COODwW 0wewwwew 00
PRRRRD AOOIOI ORCOIC GGS e
AN TOD NBRERDT TI~=OIONT TDDOIW DI W

BRI 90900900 C90I0e0I0

v
SOCOCDWw

STILLWATER RIVER NEAR ABSAROKEE, MONT.

Location.—In the SE.  SE. % sec. 30, T. 3 8., R 19 E., on the public highway
bridge crossing the stream at the Riverside Road house, 13 miles southwest of
Columbus, Mont., and about 1 mile northeast of Absarokee, Mont.; below the
mouth of Rosebud Creek.

Records available.—July 19, 1910, to December 31, 1912,

Drainage area.—Not measured.

Gage.—Staff gage nailed to right abutment pier on upstream side of bridge.

Channel.—Bed of stream is very rough, being composed of gravel and bowlders, but
is liable to shift slightly in high water. -

Discharge measurements.—Made from the lower side of the bridge.

Winter flow.—Affected by ice.

Diversions.—The territory bordering Stillwater River is well irrigated by water
taken from the river.

Accuracy.—Results fair.

Discharge measurements of Stillwater River near Absarokee, Mont., in 1912.

Date. Hydrographer. hgia et‘ ch’i;r?g;e.
Feet., Sec.ft.
Jan, 17 | J. C. Beebe. . . ...t i iieieeeaa (a) 222
July 18 | R.R. Randell. .. oo . ittt ce i 3.59 2,630

a Stream frozen solid at the gage.
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Daily gage height, in feet, of Stillwater River near Absarokee,
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Norte.—Daily discharge determined from a fairly well-defined rating curve.
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Monthly discharge of Stillwater River near Absarokee, Mont., for 1912.

Discharge in second-feet. Run-off
Month. (total in [Accus
acre-feet). .

25,000
79,300
267, 000
185, 000
89, 200
47,200
48 900
15,100

757,000

w

FEEREER

WOODBINE CREEK NEAR NYE, MONT.

Location.—In the SE. } sec. 32, T. 5 8., R. 15 E., 7 miles south of Nye, Mont.,
approximately a quarter of a mile from the junction of this creek and the Stillwater
River.

Records available.—Two measurements in 1911, one in 1912, and scattering gage
heights for 1912.

Gage.—Sloping staff.

Channel.—Large rocks; very rough.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversion.—None.

Data insufficient for estimates of discharge.

Measurements are made at this station to determine the amount of water available
for power. In the first mile from its mouth the creek has a fall of 900 feet, and there
is at present an application for development of its power.

The following discharge measurement was made by J. C. Beebe:

January 16, 1912: Gage height, 2.35 feet; discharge, 4.6 second-feet. Ice present
in stream at gage.

Daily gage height, in feet, of Woodbine Creck near Nye, Mont., for 1912.
[B. F. Wood, observer.}
Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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ROSEBUD RIVER AT ABSAROKEE, MONT.

Location.—In the SW. } SE. % sec. 36, T. 3 8., R. 18 W., on the highway bridge just
west of Absarokee, Mont., and 14 miles from Columbus, about 1 mile above the
stream’s junction with Stillwater River.

Records available.—July 19, 1910, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff on downstream side of left abutment.

Channel.—Bed of stream is composed of gravel and bowlders and is not likely to shift.

Discharge measurements.—Made from the downstream side of the bridge.

Winter flow.—Affected by ice.

Diversions.—Water for irrigation is diverted above the station.

Accuracy.—Results fair.

Discharge measurements of Rosebud River at Absarokee, Mont., in 1912.

Gage Dis-

Date. Hydrographer. height. | charge.
Feet. Sec.-ft.
Jan, 17 [ J.C.Beebe. .. ce et ittt ieeeaereeeeeeeaaeaaas (a) 89
July 18 | R.R. Randell. ... ... it 3.36 1,320

a Ice at the gage.

Daily gage height, in feet, of Rosebud River at Absarokee, Mont., for 1912.

[Chris. Carstens, observer.]

TSI CITICIN

S
SETR&& &oK&d

Day. Mar. | Apr. | May. | June, | July. | Aug. | Sept. [ Oct Nov,
1.75 2.35 3.5 3.9 3.45 2,75 2,55 2.35
2.25 2.4 3.35 4.5 3. 55 2,75 2.56 2.35
2.65 2.25 3.5 4.4 3.65 2,65 2.55 2.4
2.7 2.3 3.45 3.85 3. 55 2,7 2.6 2.35
3.1 2.25 3.55 3.3 3.5 2.65 2.65 2.35
2.95 2.35 3.6 3.3 3.35 2.55 2.55 2.35
2.4 2,5 3.55 3.3 3.25 2.45 2. 65 2.35
2.2 2.45 3.8 3.45 3.25 2.45 2,75 2.4
1.95 2.8 4, 3.35 3.25 2.5 2.8 2.35
2.5 2.9 4.0 3.35 3.3 2,45 2.85 2,35
2.45 3.15 4.3 3.5 3.256 2.45 2.85 2.35
2.5 3.0 4.1 3.45 3.25 2.45 2.85 2,25
2.7 2.95 4.0 3.35 3.25 2.55 2,75 2.3
2.6 2.9 3.65 3.35 3.25 2.6 2.8 2.25
2.6 2.85 3.45 3.35 3.3 2.55 2.75 2.25
2,35 2.75 3.4 3.3 3.25 2.55 2.75 2.25
2.2 2.9 3.25 3.25 3.25 2.65 2,66 .. .....
2.056 2.85 3.15 3.35 3.15 2.65 2.65 | cuunnnn
2.1 2.9 3.05 3.35 3.15 2.8 2.6 |oeenaaes
2,25 2.85 3.0 3.65 3.0 2.75 2.55 [caieonnn

35 3.0 3. 3.6 2. 2. 2,55 |eveeenan
2 3.2 3. 3.45 2. 2. 2,55 |.caaeenn
3 3.1 3. 3.35 2. 2. 2,45 |.ooeenn
3 3.0 3. 3.35 2. 2. 2.5 |eeenennn
4 2.95 3. 3.35 2. 2. 2,45
35 2. 3. 3. 2. 2, 2,
5 3. 4. 3. 2. 2. 2.
55 3. 4. 3. 2. 2. 2.
7 3. 3. 3. 2. 2. 2.
65 3. 3. 3. 2. 2. 2,

3. 3. 2, 2,

mHREERS
HXERRR CHARRE
KBETEEHE
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Daily discharge, in second-feet, of Rosebud River at Absarokee, Mont., for 1912.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

325 | 1,470 | 2,150 | 1,400 590 45 325
350 | 1,250 | 3,350 | 1,550 590 445 325
980 | 1,470 | 3,150 | 1,720 515 445 350
300 | 1,400 { 2,060 [ 1,550 550 480 325
280 | 1,550 | 1,180 | 1,470 515 515 325
325 | 1,630 | 1,180 | 1,250 445 445 325
"410 | 1,550 | 1,250 | 1,120 380 515 325
380 | 2,150 ( 1,400 1,120 380 590 350
630 | 2,350 | 1,250 | 1,120 410 630 325
720 | 2,350 | 1,250 | 1,180 380 675 325
990 | 2,950 | 1,470 | 1,120 380 675 325
820 ; 2,550 | 1,400 1,120 380 675 280
770 | 2,350 | 1,250 | 1,120 445 590 300

720 | 1,720} 1,250 | 1,120 480<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>